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Chapter 2
Data Collection

7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ
XVHG�WR�HYDOXDWH�WKH�KHDOWK��HQYLURQPHQWDO
DQG� UHJXODWRU\� FRQFHUQV� DVVRFLDWHG� ZLWK
WKH� LQGLYLGXDO� FKHPLFDOV� IRXQG� LQ� WKH
OLWKRJUDSKLF� EODQNHW� ZDVKHV�� DQG
GLVFXVVHV� KRZ� WKLV� LQIRUPDWLRQ� ZDV
REWDLQHG�� � 6HFWLRQ� ���� DGGUHVVHV� WKH
RUJDQL]DWLRQ�RI� WKH����VSHFLILF�FKHPLFDOV
WKDW� FRPSRVH� WKH� EODQNHW� ZDVKHV� LQWR
JHQHULF�FKHPLFDO�FDWHJRULHV�� �6HFWLRQ����
LQFOXGHV�LQIRUPDWLRQ�RQ�WKH�SK\VLFDO�DQG
FKHPLFDO� SURSHUWLHV� RI� HDFK� VSHFLILF
FKHPLFDO�� �0HOWLQJ� SRLQW�� YDSRU� SUHVVXUH
DQG�WKH�ELRFRQFHQWUDWLRQ�IDFWRU�DUH�DPRQJ
WKH� PDQ\� SURSHUWLHV� GHWDLOHG� LQ� WKLV
VHFWLRQ�� � 6HFWLRQ� ���� SUHVHQWV� NQRZQ
KXPDQ�KHDOWK�WR[LFRORJLFDO�GDWD�IRU�HDFK
FKHPLFDO�� � ,QIRUPDWLRQ� RQ� WKH� H[SRVXUH
URXWHV�� WR[LFLW\� HQGSRLQWV� �VXFK� DV
FDUFLQRJHQLFLW\��GHYHORSPHQWDO�WR[LFLW\�DQG
QHXURORJLF�HIIHFWV���DQG�H[SRVXUH�OHYHOV�RI�FRQFHUQ�IRU�WKH�FKHPLFDOV�DUH�LQFOXGHG�LQ�WKLV�VHFWLRQ�
6HFWLRQ�����FRQWDLQV�HQYLURQPHQWDO�HIIHFWV�GDWD�IRU�HDFK�RI�WKH����FKHPLFDOV���,QFOXGHG�KHUH�LV
LQIRUPDWLRQ�RQ�WKH�FKHPLFDO
V�DFXWH�DQG�FKURQLF�DTXDWLF�WR[LFLW\�OHYHOV�IRU�ILVK��LQYHUWHEUDWHV�DQG
DOJDH��DQG�DQ�HQYLURQPHQWDO�KD]DUG�UDQNLQJ�IRU�HDFK�FKHPLFDO���6HFWLRQ�����LGHQWLILHV�ZKLFK�RI�WKH
VSHFLILF� FKHPLFDOV�DUH�VXEMHFW� WR� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV�DQG�GHVFULEHV�HDFK�RI� WKH
UHJXODWLRQV� WKDW�DSSO\�� � 7KH� IRFXV� LQ�6HFWLRQ����� VKLIWV� IURP�VSHFLILF� FKHPLFDOV� WR� WKH�DFWXDO
EODQNHW�ZDVK�IRUPXODWLRQV�VXEPLWWHG�E\�VXSSOLHUV���,Q�WKLV�VHFWLRQ��VDIHW\�KD]DUG�FODVVLILFDWLRQV
IRU�UHDFWLYLW\��IODPPDELOLW\��LJQLWDELOLW\�DQG�FRUURVLYLW\�KDYH�EHHQ�DVVLJQHG�WR�HDFK�RI�WKH�EODQNHW
ZDVKHV�

2.1  CATEGORIZATION OF BLANKET WASH CHEMICALS FOR GENERICIZING FORMULATIONS 

7KH�FKHPLFDO�IRUPXODWLRQV�RI�FRPPHUFLDO�SURGXFWV�FRQWDLQLQJ�GLVWLQFW�FKHPLFDO�PL[WXUHV
DUH�IUHTXHQWO\�FRQVLGHUHG�SURSULHWDU\���0DQXIDFWXUHUV�RI�WKHVH�SURGXFWV�W\SLFDOO\�SUHIHU�QRW�WR
UHYHDO� WKHLU� FKHPLFDO� IRUPXODWLRQV� EHFDXVH� D� FRPSHWLWRU� FDQ� SRWHQWLDOO\� XVH� WKH� GLVFORVHG
IRUPXODWLRQ�WR�VHOO�WKH�SURGXFW��RIWHQ�DW�D�ORZHU�SULFH��VLQFH�WKH�FRPSHWLWRU�GLG�QRW�KDYH�WR�LQYHVW
LQ�UHVHDUFK�DQG�GHYHORSPHQW���,Q�DGGLWLRQ��WKH�SHUIRUPDQFH�RI�SURGXFWV�PD\�YDU\�GHSHQGLQJ�RQ
XVH� DQG� VKRS� FRQGLWLRQV�� DQG� VXSSOLHUV� ZHUH� FRQFHUQHG� DERXW� WKH� FKDUDFWHUL]DWLRQ� RI� WKH
SHUIRUPDQFH�RI�WKHLU�SURGXFWV���7KH�(3$�ZDV�FRQFHUQHG�DERXW�DSSHDULQJ�WR�HQGRUVH�EUDQG�QDPH
SURGXFWV�WKDW�IDUHG�ZHOO�LQ�WKH�&76$�HYDOXDWLRQ���'XH�WR�WKHVH�FRQFHUQV��WKH�/LWKRJUDSK\�3URMHFW
SDUWQHUV�GHYHORSHG�D�V\VWHP�WR�JHQHULFL]H�WKH�EODQNHW�ZDVK�IRUPXODWLRQV�GLVFXVVHG�LQ�WKH�&76$�

,Q�RUGHU�WR�SDUWLFLSDWH�LQ�WKH�3URMHFW��HDFK�VXSSOLHU�ZDV�UHTXLUHG�WR�VXEPLW�WKHLU�SURGXFW
DQG�LWV�H[DFW�IRUPXODWLRQ�WR�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��3,$���ZKR�UHSODFHG�WKH�SURGXFW�EUDQG
QDPH�ZLWK�D�EODQNHW�ZDVK�QXPEHU���7KH�(3$�FRPSOHWHG�WKH�ULVN�FKDUDFWHUL]DWLRQ��XVLQJ�WKH�H[DFW
IRUPXODWLRQV�EXW�ZLWKRXW�NQRZOHGJH�RI�WKH�VXSSOLHU�RU�WKH�EUDQG�QDPH���7KH�QXPEHULQJ�V\VWHP
DVVLJQHG�E\�3,$�LV�XVHG�WKURXJKRXW�WKH�&76$���,Q�DGGLWLRQ��WR�PDLQWDLQ�WKH�FRQILGHQWLDOLW\�RI�WKH
IRUPXODWLRQV��WKH�&76$�UHSRUWV�WKH�UHVXOWV�XVLQJ�WKH�FDWHJRUL]DWLRQ�V\VWHP�VKRZQ�EHORZ�LQ�7DEOH
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����� � (DFK� FKHPLFDO� LQ� WKH� EODQNHW�ZDVK� IRUPXODWLRQV�ZDV� JURXSHG� LQWR� D� FDWHJRU\� DQG� WKH
FDWHJRULHV� DUH� XVHG� WR� UHSRUW� WKH� UHVXOWV� �L�H��� HVWLPDWHG� HQYLURQPHQWDO� UHOHDVH�� IRU� HDFK
IRUPXODWLRQ���7KH�SHUFHQWDJHV�RI�HDFK�FRPSRQHQW�LQ�D�JLYHQ�IRUPXODWLRQ�DUH�QRW�OLVWHG���,I�D�SULQWHU
ZLVKHV�WR�GHWHUPLQH�WKH�PDQXIDFWXUHU�ZKR�SURGXFHV�D�JLYHQ�IRUPXODWLRQ��D�OLVW�RI�SDUWLFLSDWLQJ
PDQXIDFWXUHUV�DSSHDUV�LQ�WKH�IURQW�RI�WKH�GRFXPHQW���(DFK�SDUWLFLSDWLQJ�PDQXIDFWXUHU�LV�DZDUH
RI�KLV�RU�KHU�DVVLJQHG�SURGXFW�QXPEHU�DV�ZHOO�DV�WKHLU�JHQHULFL]HG�IRUPXODWLRQ�

Table 2-1.  Categorization of Blanket Wash Chemicals

Category Chemicals from Blanket Wash 
Use Cluster in Category

Alkali/salts Sodium Hydroxide;
Tetrapotassium pyrophosphate;
Ethylenediaminetetraacetic acid, tetrasodium salt

Alkanolamines Diethanolamine

Alkoxylated alcohols Alcohols, C -C  , ethoxylated;12 15

Oxirane, methyl, polymer with oxirane, monodecyl ether;
Polyethoxylated isodecyloxypropylamine;
Poly(oxy-1,2-ethanediyl), �-hexyl-7-hydroxy-;
Sorbitan, monododecanoate, poly(oxy-1,2-ethanediyl) derivatives

Alkyl benzene sulfonates Benzenesulfonic acid, dodecyl-;
Benzenesulfonic acid, dodecyl-, compounds with 

2-aminoethanol;
Benzenesulfonic acid, dodecyl-, compounds with 

2-propanamine;
Benzenesulfonic acid, (tetrapropenyl)-, compounds with 2-propanamine;
Benzenesulfonic acid, C -C -alkyl derivatives, compounds with 2-10 16

propanamine;
Sodium xylene sulfonate

Dibasic esters Dimethyl adipate;
Dimethyl glutarate;
Dimethyl succinate;

Ethylene glycol ethers Diethylene glycol monobutyl ether

Ethoxylated nonylphenol Ethoxylated nonylphenol

Fatty acid derivatives Fatty acids, C -C , methyl esters;16 18

Fatty acids, C -C  and C -unsatd, compounds with diethanolamine;16 18  18

Sorbitan, mono-9-octadecanoate;
Sorbitan, monolaurate;
Soybean oil, methyl ester;
Soybean oil, polymerized, oxidized;
Tall oil, special;
Fatty acids, tall oil, compounds with diethanolamine

Glycols Propylene glycol
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Hydrocarbons, aromatic Benzene, 1, 2, 4-trimethyl-;
Cumene;
Solvent naphtha (petroleum), heavy aromatic;
Solvent naphtha (petroleum), light aromatic;
Xylene

Hydrocarbons, petroleum Distillates (petroleum), hydrotreated middle;
distillates Mineral spirits (light hydrotreated);

Naphtha (petroleum), hydrotreated heavy;
Solvent naphtha (petroleum), light aliphatic (VM&P Naphtha);
Solvent naphtha (petroleum), medium aliphatic;
Stoddard solvent

Esters/lactones Butyrolactone;
Propanoic acid, 3-ethoxy-, ethyl ester;
Sodium bis(ethylhexyl) sulfosuccinate;
Sorbitan tri-9-octadecenoate, poly(oxy-1,2-ethanediyl) derivatives

Nitrogen heterocyclics N-methyl pyrrolidone

Propylene glycol ethers Dipropylene glycol monobutyl ether;
Dipropylene glycol methyl ether;
Propylene glycol monobutyl ether;

Terpenes Hydrocarbons, terpene processing by-products;
d-Limonene;
Linalool;
Nerol;
2-Pinanol;
Plinols;
�-Terpineol;
Terpinolene;

2.2  CHEMICAL INFORMATION

7KLV�VHFWLRQ�GLVFXVVHV�WKH�SK\VLFDO�QDWXUH�RI�WKH����VSHFLILF�FKHPLFDOV�XVHG�LQ�EODQNHW
ZDVK�IRUPXODWLRQV���)LUVW��WKHUH�LV�D�GHVFULSWLRQ�RI�WKH�W\SHV�RI�LQIRUPDWLRQ�WKDW�DUH�SURYLGHG�IRU
HDFK�FKHPLFDO��LQFOXGLQJ�D�JORVVDU\�RI�FKHPLFDO�SURSHUWLHV�WHUPV�SUHVHQWHG�LQ�7DEOH�������7KLV
LQFOXGHV�WKHLU�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV��VDIHW\�KD]DUG�IDFWRUV��DQG�HQYLURQPHQWDO�IDWH�
)ROORZLQJ�WKHVH�GHVFULSWLRQV��7DEOH�����OLVWV�WKH�QDPH��&KHPLFDO�$EVWUDFWV�6HUYLFH��&$6��5HJLVWU\
1XPEHU��DQG�FRPPRQ�V\QRQ\PV�IRU�HDFK�RI�WKH�FKHPLFDOV���7KH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV
DQG�VDIHW\�KD]DUG�IDFWRUV�DUH�WKHQ�OLVWHG�LQ�WKH�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDU\�IRU
HDFK�FKHPLFDO���

2.2.1  Chemical Properties and Information

)RU� HDFK� EODQNHW� ZDVK� FKHPLFDO�� WKHUH� LV� D� FRUUHVSRQGLQJ� &KHPLFDO� 3URSHUWLHV� DQG
,QIRUPDWLRQ�VXPPDU\���$OO�RI�WKH�LQIRUPDWLRQ�LQ�WKHVH�VXPPDULHV��H[FHSW�IRU�WKH�6DIHW\�+D]DUG
)DFWRUV��ZDV�REWDLQHG�E\�VHDUFKLQJ�VWDQGDUG�UHIHUHQFHV��OLVWHG�DW�WKH�HQG�RI�WKLV�FKDSWHU���7KLV
VXPPDU\�FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�IROORZLQJ�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�
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Table 2-2.  Glossary of Chemical Properties Terms

Term Definition

Chemical Abstracts Service A unique identification code, up to ten digits long, assigned to each
Registry Number (CAS #) chemical registered by the Chemical Abstract Service.  The CAS #

is useful when searching for information on a chemical with more
than one name.

Synonyms Alternative names commonly used for the chemical.

Molecular weight A summation of the individual atomic weights based on the numbers
and kinds of atoms present in a molecule of a chemical substance. 
For polymers, this may include molecular weight distributions,
ranges, and averages.  Typical unit is g/mole.

Melting point The temperature at which a substance changes from the solid to the
liquid state.  It indicates at what temperature solid substances
liquify.  Typical unit is (C.

Water solubility The maximum amount of a chemical that can be dissolved in a given
amount of pure water at standard conditions of temperature and
pressure.  Typical unit is g/L.

Vapor pressure The pressure exerted by a chemical in the vapor phase in
equilibrium with its solid or liquid forms.  It provides an indication of
the relative tendency of a substance to volatilize.  Typical unit is mm
Hg.

Octanol-water partition coefficient Provides a measure of the extent of a chemical partitioning between
(Log K ) water and octanol (as a surrogate for lipids or other organics) at10 ow

equilibrium.  It is an important parameter because it provides an
indication of a chemical's water solubility and its propensity to
bioconcentrate in aquatic organisms or sorb to soil and sediment.

Soil sorption coefficient (Log K ) Provides a measure of the extent of chemical partitioning between10 oc

the solid and solution phases of a two-phase system, especially soil,
sediment or activated sludge.  Usually expressed on an organic
carbon basis, as the equilibrium ratio of the amount of chemical
sorbed per unit weight of organic carbon in the soil, sediment or
sludge to the concentration of the chemical in solution.  The higher
the K , the more likely a chemical is to bind to soil or sediment thanoc

to remain in water.

Bioconcentration factor (Log Provides a measure of the extent of chemical partitioning at10

BCF) equilibrium between a biological medium such as fish tissue or plant
tissue and an external medium such as water.  The higher the BCF,
the greater the accumulation in living tissue is likely to be.

Henry's Law Constant Provides a measure of the extent of chemical partitioning between
air and water at equilibrium; estimated by dividing the vapor
pressure of a sparingly water soluble chemical substance by its
water solubility.  The higher the Henry's Law constant, the more
likely a chemical is to volatilize than to remain in water.

Publicly Owned Treatment Works The extent to which a chemical substance is removed from influent
(POTW) overall removal rate wastewater by typical POTWs employing activated sludge

secondary treatment.  Expressed as 100 minus that percentage of
the material originally present that remains in the liquid effluent after
treatment.

Chemistry of use The primary use of the chemical in the lithographic printing industry.
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Molecular formula and physical A description of the number and type of each atom in the chemical
structure of the chemical and a description of how the atoms are arranged and the types of

bonds between atoms.

Boiling point The temperature at which a liquid under standard atmospheric
pressure (or other specified pressure) changes from a liquid to a
gaseous state.  It is an indication of the volatility of a substance. 
The distillation range in a separation process, the temperature at
which the more volatile liquid of a mixture forms a vapor, is used for
mixtures in the absence of a boiling point.  Typical unit is (C.

Density The mass of a liquid, solid, or gas per unit volume of that substance,
i.e., the mass in grams contained in 1 cubic centimeter of a
substance at 20(C and 1 atmosphere pressure.  Typical unit is
g/cm .3

Flash point The minimum temperature at which a liquid gives off sufficient vapor
to form an ignitible mixture with air near the surface of the liquid or
within the test vessel used.

Safety hazard factors  Discussed in detail below.

$Q\�RI�WKH�SURSHUW\�YDOXHV�DFTXLUHG�IURP�WKH�VWDQGDUG�UHIHUHQFHV�KDYH�EHHQ�GHVLJQDWHG�DV
PHDVXUHG� �0��� � VLQFH� WKH�GDWD� LQ� WKHVH� VRXUFHV�KDYH�EHHQ� H[SHULPHQWDOO\�GHWHUPLQHG� IRU� WKH
VSHFLILF�FKHPLFDO�LQ�TXHVWLRQ�����3OHDVH�QRWH�WKDW�V\QRQ\PV��PROHFXODU�ZHLJKW��FKHPLVWU\�RI�XVH�
DQG�VWUXFWXUH�KDYH�QR�VXFK�GHVLJQDWLRQ�VLQFH�WKHVH�DUH�QRW�YDOXHV�WKDW�FDQ�EH�PHDVXUHG��EXW
UDWKHU�DUH�DWWULEXWHV�LQWULQVLF�WR�WKH�FKHPLFDO�LQ�TXHVWLRQ��

)RU� VRPH� FKHPLFDOV� WKHUH�ZDV� OLWWOH� RU�QR� LQIRUPDWLRQ� LQ� WKH� VWDQGDUG� UHIHUHQFHV� DQG
VLJQLILFDQW�GDWD�JDSV�H[LVWHG���7KHUHIRUH��WKH�YDOXHV�IRU�WKH�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�RI
WKHVH�FKHPLFDOV�QHHGHG�WR�EH�HVWLPDWHG���7KHVH�HVWLPDWLRQV�ZHUH�REWDLQHG�XVLQJ�VHYHUDO�SURJUDPV
DFFHVVHG� WKURXJK� WKH�(VWLPDWLRQ� 3URJUDPV� ,QWHUIDFH� �(3,��� DYDLODEOH� IURP�6\UDFXVH�5HVHDUFK
&RUSRUDWLRQ�� � � (3,� XVHV� WKH� VWUXFWXUH� RI� WKH� FKHPLFDO� IRU� LQSXW� WR� HLJKW� FKHPLFDO� SURSHUW\
HVWLPDWLRQ�SURJUDPV���7KH�SURJUDPV�XVHG�WR�FRPSOHWH�WKH�LQGLYLGXDO�&KHPLFDO�3URSHUWLHV�DQG
,QIRUPDWLRQ�VXPPDULHV�DUH�DV�IROORZV�

� 2FWDQRO�:DWHU� 3DUWLWLRQ� &RHIILFLHQW� 3URJUDP� �/2*.2:��� � �0H\ODQ� :0� DQG� 3+
+RZDUG����������$WRP�IUDJPHQW�FRQWULEXWLRQ�PHWKRG�IRU�HVWLPDWLQJ�RFWDQRO�ZDWHU
SDUWLWLRQ�FRHIILFLHQWV���-��3KDUP��6FL�������������

� +HQU\
V�/DZ�&RQVWDQW�3URJUDP��+(15<��� � �0H\ODQ�:0�DQG�3+�+RZDUG�� ������
%RQG�FRQWULEXWLRQ�PHWKRG�IRU�HVWLPDWLQJ�+HQU\
V�/DZ�FRQVWDQWV���(QYLURQ��7R[LFRO�
&KHP����������������

� 6RLO� 6RUSWLRQ� &RHIILFLHQW� 3URJUDP� �3&.2&��� � �0H\ODQ�:0�� 3+� +RZDUG� DQG� 56
%RHWKOLQJ����������0ROHFXODU�WRSRORJ\�IUDJPHQW�FRQWULEXWLRQ�PHWKRG�IRU�SUHGLFWLQJ
VRLO�VRUSWLRQ�FRHIILFLHQWV���(QYLURQ��6FL��7HFKQRO����������������

� 0HOWLQJ�3RLQW��%RLOLQJ�3RLQW��9DSRU�3UHVVXUH�(VWLPDWLRQ�3URJUDP��03%393����

� :DWHU�6ROXELOLW\�(VWLPDWLRQ�3URJUDP��:6.2:�����0H\ODQ�:0��3+�+RZDUG�DQG�56
%RHWKOLQJ�� � ������ ,PSURYHG� PHWKRG� IRU� HVWLPDWLQJ� ZDWHU� VROXELOLW\� IURP
RFWDQRO�ZDWHU�FRHIILFLHQW���(QYLURQ�7R[LFRO��&KHP�����������������
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� 6HZDJH�7UHDWPHQW�3ODQW�0RGHO��673���D�IXJDFLW\�PRGHO�IRU�HVWLPDWLQJ�WKH�HIILFLHQF\
RI�SROOXWDQW�UHPRYDO����&ODUN�%��-*�+HQU\�DQG�'�0DFND\����������)XJDFLW\�DQDO\VLV
DQG�PRGHO�RI�RUJDQLF�FKHPLFDO� IDWH� LQ�D�VHZDJH� WUHDWPHQW�SODQW�� �(QYLURQ��6FL�
7HFKQRO����������������

7KH� DFFXUDF\� RI� WKHVH� SURJUDPV� KDV� QRW� EHHQ� HVWDEOLVKHG� LQ� DOO� FDVHV�� EXW� WKH� OLVWHG
SURJUDPV�DUH�FRQVLGHUHG�WR�EH�WKH�EHVW�PHWKRGV�FXUUHQWO\�DYDLODEOH���,Q�DGGLWLRQ�WR�WKH�MRXUQDO
DUWLFOHV�GLVFXVVLQJ�WKH�GHYHORSPHQW�DQG�XVH�RI�WKHVH�SURJUDPV�IRXQG�DW�WKH�HQG�RI�WKLV�VHFWLRQ
�ZLWK�WKH�H[FHSWLRQ�RI�WKH�03%393�SURJUDP���D�XVHU
V�JXLGH�DOVR�LV�DYDLODEOH�IRU��WKH�(3,�DQG�HDFK
SURJUDP�� � $Q\� SURSHUW\� YDOXHV� GHWHUPLQHG� XVLQJ� WKHVH� SURJUDPV� KDYH� EHHQ� GHVLJQDWHG� DV
HVWLPDWHG��(����,W�VKRXOG�EH�QRWHG�WKDW�WKH�ZDWHU�VROXELOLW\�HVWLPDWLRQ�SURJUDP�KDV�DQ�DQWLFLSDWHG
PDUJLQ�RI�HUURU�RI�SOXV�RU�PLQXV�RQH�RUGHU�RI�PDJQLWXGH���7KH�/2*.2:�LV�H[SHFWHG�WR�EH�DFFXUDWH
WR�����ORJ�XQLWV�IRU�PRVW�FRPSRXQGV��DOWKRXJK�WKH�3&.2&�LV�OLNHO\�WR�EH�VRPHZKDW�OHVV�DFFXUDWH
GXH�WR�WKH�FRPSOH[�QDWXUH�RI�WKH�VRLO�VHGLPHQW�VRUSWLRQ�SKHQRPHQD�

�)RU�VHYHUDO�FKHPLFDOV��QR�GDWD�ZHUH�DYDLODEOH� LQ�DQ\�RI� WKH�SULPDU\�VRXUFHV��DQG�(3,
HVWLPDWLRQ� PHWKRGV� ZHUH� QRW� SHUIRUPHG� EHFDXVH� WKH� FRPSOH[� QDWXUH� RI� WKH� FKHPLFDO� �H�J��
FKHPLFDOV�ZLWK�UDQJHV�RI�FDUERQ�DWRPV��VNHZHG�WKH�HVWLPDWLRQ�UHVXOWV�� �)RU� WKHVH�FKHPLFDOV�
FKHPLFDO�DQG�SK\VLFDO�GDWD�KDG�WR�EH�HVWLPDWHG�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�UHODWLRQVKLSV��L�H��
FRPSDULVRQ�ZLWK�DQDORJRXV�FKHPLFDOV�ZLWK�NQRZQ�SURSHUWLHV����,Q�DGGLWLRQ��VRPH�SURSHUWLHV�ZHUH
HVWLPDWHG�IURP�EHVW�FKHPLFDO�MXGJPHQW�EDVHG�RQ�WKH�FODVV�RI�FRPSRXQGV�WR�ZKLFK�WKH�FKHPLFDO
LQ�TXHVWLRQ�EHORQJV���)RU�H[DPSOH��FKHPLFDO�DQG�SK\VLFDO�SURSHUW\�YDOXHV�IRU�EHQ]HQHVXOIRQLF�DFLG�
GRGHF\O���FRPSRXQGV�ZLWK���DPLQRHWKDQRO�KDYH�EHHQ�HVWLPDWHG�EDVHG�RQ�VLPLODULWLHV�ZLWK�WKH
RWKHU�EHQ]HQHVXOIRQLF�GRGHF\O��EODQNHW�ZDVK�FKHPLFDOV���$Q\�SURSHUW\�YDOXHV�GHWHUPLQHG�E\�WKLV
FRPSDULVRQ�PHWKRG� KDYH� EHHQ� GHVLJQDWHG� E\� DQ� �(��� HVWLPDWHG�� � $Q\� FKHPLFDO� DQG� SK\VLFDO
SURSHUW\�YDOXHV�WKDW�VWLOO�FRXOG�QRW�EH�HVWLPDWHG�KDYH�EHHQ�GHVLJQDWHG�DV�QRW�DYDLODEOH���

2.2.2  Safety Hazard Factors

,Q�DGGLWLRQ�WR�WKH�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�RI�D�FKHPLFDO�GLVFXVVHG�DERYH��WKHUH�DUH
RWKHU�FKHPLFDO�DWWULEXWHV�WKDW�DUH�LPSRUWDQW�IRU�WKH�KDQGOLQJ��XVH�DQG�VWRUDJH�RI�D�FKHPLFDO�LQ�WKH
ZRUNSODFH���7KHVH�DWWULEXWHV�KDYH�EHHQ�GHVLJQDWHG�DV�6DIHW\�+D]DUG�)DFWRUV�DQG�WKH\�LQFOXGH
FKHPLFDO�UHDFWLYLW\��IODPPDELOLW\��LJQLWDELOLW\�DQG�FRUURVLYLW\���,QIRUPDWLRQ�XVHG�WR�GHWHUPLQH�WKH
6DIHW\�+D]DUG�)DFWRUV�ZDV�WDNHQ�IURP�WKH�IROORZLQJ�VRXUFHV��LI�LQIRUPDWLRQ�ZDV�QRW�DYDLODEOH�IRU
SDUWLFXODU�IDFWRU�LW�ZDV�QRW�LQFOXGHG�LQ�WKH�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDU\��

� 1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ
V��1)3$��)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV
0DWHULDOV����WK�HGLWLRQ���4XLQF\��0DVVDFKXVHWWV�

� ���&)5����������3URWHFWLRQ�RI�(QYLURQPHQW��5&5$��,GHQWLILFDWLRQ�DQG�/LVWLQJ�RI
+D]DUGRXV�:DVWH���&KDUDFWHULVWLF�RI�,JQLWDELOLW\�

� 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
V�+D]DUGRXV�0DWHULDOV�7DEOH����&)5����������

7KH� UHDFWLYLW\� DQG� IODPPDELOLW\� YDOXHV� DUH� WDNHQ� IURP� WKH� 1DWLRQDO� )LUH� 3URWHFWLRQ
$VVRFLDWLRQ
V��1)3$��)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV�0DWHULDOV����WK�HGLWLRQ����)RU�UHDFWLYLW\�
PDWHULDOV�DUH�UDQNHG�RQ�D�VFDOH�RI���WKURXJK���

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��HYHQ�XQGHU�ILUH�H[SRVXUH�FRQGLWLRQV��DQG�WKDW�GR
QRW�UHDFW�ZLWK�ZDWHU��QRUPDO�ILUH�ILJKWLQJ�SURFHGXUHV�PD\�EH�XVHG�

��� PDWHULDOV� WKDW� DUH� QRUPDOO\� VWDEOH�� EXW� PD\� EHFRPH� XQVWDEOH� DW� HOHYDWHG
WHPSHUDWXUHV�DQG�SUHVVXUHV�DQG�PDWHULDOV�WKDW�ZLOO�UHDFW�ZLWK�ZDWHU�ZLWK�VRPH



2.2  CHEMICAL INFORMATION

2-7

UHOHDVH� RI� HQHUJ\�� EXW� QRW� YLROHQWO\�� ILUHV� LQYROYLQJ� WKHVH� PDWHULDOV� VKRXOG� EH
DSSURDFKHG�ZLWK�FDXWLRQ�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�XQVWDEOH�DQG�UHDGLO\�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJH�
EXW�DUH�QRW�FDSDEOH�RI�GHWRQDWLRQ��WKLV�LQFOXGHV�PDWHULDOV�WKDW�FDQ�UDSLGO\�UHOHDVH
HQHUJ\��PDWHULDOV�WKDW�FDQ�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJHV�DW�KLJK�WHPSHUDWXUHV
DQG� SUHVVXUHV�� DQG�PDWHULDOV� WKDW� UHDFW� YLROHQWO\� ZLWK� ZDWHU�� � ,Q� DGYDQFHG� RU
PDVVLYH� ILUHV� LQYROYLQJ�WKHVH�PDWHULDOV�� ILUH� ILJKWLQJ�VKRXOG�EH�GRQH� IURP�D�VDIH
GLVWDQFH�RI�IURP�D�SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV�WKDW��LQ�WKHPVHOYHV��DUH�FDSDEOH�RI�GHWRQDWLRQ��H[SORVLYH�GHFRPSRVLWLRQ�
RU� H[SORVLYH� UHDFWLRQ�� EXW� UHTXLUH� D� VWURQJ� LQLWLDWLQJ� VRXUFH� RU� KHDWLQJ� XQGHU
FRQILQHPHQW�� ILUHV� LQYROYLQJ� WKHVH�PDWHULDOV� VKRXOG� EH� IRXJKW� IURP� D� SURWHFWHG
ORFDWLRQ�

��� PDWHULDOV� WKDW�� LQ� WKHPVHOYHV�� DUH� UHDGLO\� FDSDEOH� RI� GHWRQDWLRQ�� H[SORVLYH
GHFRPSRVLWLRQ��RU�H[SORVLYH�UHDFWLRQ�DW�QRUPDO�WHPSHUDWXUHV�DQG�SUHVVXUHV���,I�D
PDWHULDO�KDYLQJ�WKLV�5HDFWLYLW\�+D]DUG�5DWLQJ�LV�LQYROYHG�LQ�D�ILUH��WKH�DUHD�VKRXOG
EH�LPPHGLDWHO\�HYDFXDWHG�

)RU�IODPPDELOLW\��PDWHULDOV�DUH�UDQNHG�RQ�D�VFDOH�RI���WKURXJK���

��� DQ\�PDWHULDO�WKDW�ZLOO�QRW�EXUQ�

��� PDWHULDOV�WKDW�PXVW�EH�SUHKHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�ZKRVH�IODVK�SRLQW
H[FHHGV����()������(&���DV�ZHOO�DV�PRVW�RUGLQDU\�FRPEXVWLEOH�PDWHULDOV�

��� PDWHULDOV�WKDW�PXVW�EH�PRGHUDWHO\�KHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�WKDW�UHDGLO\
JLYH�RII�LJQLWLEOH�YDSRUV�

��� IODPPDEOH�OLTXLGV�DQG�PDWHULDOV�WKDW�FDQ�EH�HDVLO\�LJQLWHG�XQGHU�DOPRVW�DOO�QRUPDO
WHPSHUDWXUH�FRQGLWLRQV���:DWHU�PD\�EH�LQHIIHFWLYH�LQ�FRQWUROOLQJ�RU�H[WLQJXLVKLQJ
ILUHV�LQ�VXFK�PDWHULDOV�

��� LQFOXGHV�IODPPDEOH�JDVHV��S\URSKRULF�OLTXLGV��DQG�IODPPDEOH�OLTXLGV���7KH�SUHIHUUHG
PHWKRG�RI�ILUH�DWWDFN�LV�WR�VWRS�WKH�IORZ�RI�PDWHULDO�RU�WR�SURWHFW�H[SRVXUHV�ZKLOH
DOORZLQJ�WKH�ILUH�WR�EXUQ�LWVHOI�RXW�

&KHPLFDOV�QRW�UDQNHG�E\�1)3$�ZHUH�QRW�DVVLJQHG�D�UHDFWLYLW\�RU�D�IODPPDELOLW\�YDOXH�

)RU�LJQLWDELOLW\��WKH�EODQNHW�ZDVK�FKHPLFDOV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�LJQLWDEOH��<���RU
QRW�LJQLWDEOH��1����7KH�GHWHUPLQDWLRQ�RI�LJQLWDELOLW\�LV�EDVHG�XSRQ�WKH�VWDQGDUG�RXWOLQHG�LQ����&)5
�������� �3URWHFWLRQ� RI� (QYLURQPHQW�� 5&5$�� ,GHQWLILFDWLRQ� DQG� /LVWLQJ� RI� +D]DUGRXV� :DVWH��
&KDUDFWHULVWLF�RI�,JQLWDELOLW\���8QGHU�WKLV�VWDQGDUG��D�FKHPLFDO�LV�FRQVLGHUHG�LJQLWDEOH�LI�LW��LV�D
OLTXLG��RWKHU�WKDQ�DQ�DTXHRXV�VROXWLRQ�FRQWDLQLQJ�OHVV�WKDQ����SHUFHQW�DOFRKRO�E\�YROXPH�DQG�KDV
D�IODVK�SRLQW�OHVV�WKDQ���(&�����()��DV�GHWHUPLQHG�E\�D�3HQVN\�0DUWHQV�&ORVHG�&XS�7HVWHU���D
6HWDIODVK�&ORVHG�&XS�7HVWHU���RU�DQ�HTXLYDOHQW�WHVW�PHWKRG����7KH�IODVK�SRLQWV�IRU�WKHVH�FKHPLFDOV
ZHUH�WDNHQ�IURP�WKH�1)3$�)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV�0DWHULDOV��DQG�LI�QR�IODVK�SRLQW
H[LVWHG�IRU�D�FKHPLFDO��QR�LJQLWDELOLW\�GHVLJQDWLRQ�ZDV�DVVLJQHG�

)RU�FRUURVLYLW\���WKH�EODQNHW�ZDVK�FKHPLFDOV�KDYH�EHHQ�FDWHJRUL]HG�DV�HLWKHU�FRUURVLYH�RU
QRW� FRUURVLYH�� � $Q\� FKHPLFDO� ZLWK� D� GHVLJQDWLRQ� LQ� WKH� FRUURVLYLW\� FROXPQ� LV� OLVWHG� LQ� WKH
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
V�+D]DUGRXV�0DWHULDOV�7DEOH�LQ����&)5������������7KLV�WDEOH�OLVWV
DOO�UHTXLUHG�ODEHOV�D�FKHPLFDO�PXVW�KDYH�DIIL[HG�WR�LWV�FRQWDLQHU�SULRU�WR�VKLSSLQJ���&KHPLFDOV
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ZKLFK�UHTXLUH�D�FRUURVLYH�VKLSSLQJ�ODEHO�KDYH�EHHQ�GHVLJQDWHG�E\��<���ZKLOH�FKHPLFDOV�ZKLFK�GR
QRW�UHTXLUH�WKLV�ODEHO�KDYH�EHHQ�GHVLJQDWHG�E\��1����&KHPLFDOV�QRW�OLVWHG�LQ�WKH�'27�+D]DUGRXV
0DWHULDOV�7DEOH�KDYH�QRW�EHHQ�DVVLJQHG�D�FRUURVLYLW\�GHVLJQDWLRQ�

2.2.3  Chemical Properties and Information Summaries

,Q�7DEOH������HDFK�RI�WKH����EODQNHW�ZDVK�FKHPLFDOV�DUH�OLVWHG�DORQJ�ZLWK�WKHLU�FRPPRQ
V\QRQ\PV�DQG�WKH�&KHPLFDO�$EVWUDFWV�6HUYLFH�5HJLVWU\�1XPEHU���,PPHGLDWHO\�IROORZLQJ�WKH�WDEOH
DUH�WKH�LQGLYLGXDO�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDULHV�IRU�HDFK�FKHPLFDO�

Table 2-3. Chemicals in Blanket Wash Formulations

Chemical Name CAS Number Synonym

Alcohols, C -C , ethoxylated 68131-39-5 EMUL/Mix12 15
c b

Benzene, 1,2,4-trimethyl- 95-63-6 Pseudocumene

Benzenesulfonic acid, dodecyl- 27176-87-0 Dodecyl benzene sulfonic acidc b

Benzenesulfonic acid, dodecyl-, 26836-07-7 Dodecylbenzenesulfonic acid,
compounds with 2-aminoethanol ethanolamine salt

Benzenesulfonic acid, dodecyl-, 26264-05-1 Isopropylamine salt of
compounds with 2-propanamine dodecylbenzenesulfonic acidc b

Benzenesulfonic acid, 157966-96-6 Isopropylamine salt of (tetrapropenyl)
(tetrapropenyl)-, compounds with 2- benzenesulfonic acid
propanamine

Benzenesulfonic acid, C -C - alkyl 68584-24-7 Benzenesulfonic acid, C -C - alkyl10 16

derivatives, compounds with 2- derivatives, compounds with
propanamine isopropylaminec

10 16

Butyrolactone 96-48-0 2(3H)-Furanone, dihydrob

Cumene 98-82-8 Benzene, (1-methylethyl)-a b

Diethanolamine 111-42-2 Ethanol, 2,2'-iminobis-a b

Diethylene glycol monobutyl ether 112-34-5 Ethanol, 2-(2-butoxyethoxy)-b

Dimethyl adipate 627-93-0 Dimethyl hexanedioate; methyl adipate;
dimethyl ester adipic acid

Dimethyl glutarate 1119-40-0 Glutaric acid, dimethyl ester;
pentanedioic acid, dimethyl ester

Dimethyl succinate 106-65-0 Succinic acid, dimethyl ester;
butanedioic acid, dimethyl ester; methyl
succinate

Dipropylene glycol monobutyl ether 29911-28-2 2-Propanol, 1-(2-butoxy-1-
methylethoxy)-b

DGMBE

Dipropylene glycol methyl ether 34590-94-8 DPGME

Distillates (petroleum), hydrotreated 64742-46-7 Hydrotreated middle distillate
middlec

b
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Ethoxylated nonylphenol 9016-45-9 Ethoxylated nonylphenol , 
26027-38-3 �-(nonylphenyl)-7-hydroxy-, branched
68412-54-4 and unbranched isomers ;

b

c

NP-6 ; NP-9b  b

Ethylenediaminetetraacetic acid, 64-02-8 Tetrasodium EDTA
tetrasodium salt

Fatty acids, C -C , methyl esters 67762-38-3 Fatty acid methyl esters16 18
c b

Fatty acids, C -C  and C -unsatd, 68002-82-4 Diethanolamine tallate16 18  18

compounds with diethanolaminea

b

Fatty acids, tall oil, compounds with 61790-69-0 Diethanolamine tallate
diethanolamine

Hydrocarbons, terpene processing 68956-56-9
by-productsc

d-Limonene 5989-27-5 Cyclohexene, 1-methyl-4-(1-a

methylethenyl)- ; Terpenesb  b

Linalool 78-70-6 1,6-Octadien-3-ol, 3,7-dimethyl-a b

Mineral spirits (light hydrotreated) 64742-47-8 Petroleum distillateb

N-Methylpyrrolidone 872-50-4 NMP

Naphtha (petroleum), hydrotreated 64742-48-9 Aliphatic petroleum distillate C -C
heavyc

9 11
b

Nerol 106-25-2 2,6-Octadien-1-ol, 3,7-dimethyl-a b

Oxirane, methyl, polymer with 37251-67-5 Linear alkyl ethoxylate
oxirane, monodecyl etherc

b

2-Pinanol 473-54-1 Bicyclo[3.1.1]heptan-2-ol, 2,6,6-a

trimethyl-b

Plinols 72402-00-7 Cyclopentanol, 1,2-dimethyl-3-(1-b

methylethenyl)-c

Polyethoxylated 68478-95-5 Poly(oxy-1,2-ethanediyl), �,�'-(iminodi-
isodecyloxypropylamine 2,1-ethanediyl)bis[7-hydroxy]-, N-[3-b

(branched decyloxy)propyl] derivativesc

Poly(oxy-1,2-ethanediyl), �-hexyl-7- 31726-34-8 Ethoxylated hexyl alcohol
hydroxy-c

Propanoic acid, 3-ethoxy-, ethyl 763-69-9 Ethyl-3-ethoxy propionate
estera

Propylene glycol 57-55-6 1,2-Propanediol

Propylene glycol monobutyl ether 5131-66-8 2-Propanol, 1-butoxy-b

Sodium bis(ethylhexyl) 577-11-7 Butanedioic acid, sulfo-, 1,4-bis(2-
sulfosuccinate ethylhexyl) ester, sodium saltb c

Sodium hydroxide 1310-73-2 Caustic soda
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Sodium xylene sulfonate 1300-72-7 Benzenesulfonic acid, dimethyl-, sodiumb

saltc

Solvent naphtha (petroleum), heavy 64742-94-5 Aromatic 150
aromatic

b

Solvent naphtha (petroleum), light 64742-89-8 VM&P naphtha
aliphatic

b

Solvent naphtha (petroleum), light 64742-95-6 Aromatic petroleum distillate C -C
aromatic

8 11
b

Solvent naphtha (petroleum), 64742-88-7 Solvent 140
medium aliphaticc

b

Sorbitan, mono-9-octadecenoate 1338-43-8 Sorbitan mono-oleate (crillet 4)c b

Sorbitan, monododecanoate, 9005-64-5 Laurate of polyoxyethylenic sorbitan
poly(oxy-1,2-ethanediyl) derivativesc

b

Sorbitan, monolaurate 5959-89-7 D-Glucitol, 1,4-anhydro-, 6-
dodecanoateb

Sorbitan, tri-9-octadecenoate, 9005-70-3 Ethoxylated sorbitan tri-oleate (crillet
poly(oxy-1,2-ethanediyl) derivatives 45)c b

Soybean oil, methyl ester 67784-80-9 Soybean based methyl estersc b

Soybean oil, polymerized, oxidized 68152-81-8 Oxidized soybean oilc b

Stoddard solvent 8052-41-3 Mineral spiritsa

Tall oil, special 68937-81-5 Special tall oilb

methyl stearate, methyl oleate

�-Terpineol 98-55-5 3-Cyclohexene-1-methanol, �,�, 4-a

trimethyl-b

Terpinolene 586-62-9 Cyclohexene, 1-methyl-4-(1-a

methylethylidene)-b

Tetrapotassium pyrophosphate 7320-34-5 Diphosphoric acid, tetrapotassium saltb a

Xylene 1330-20-7 Dimethyl benzene

chosen from the CHEMID Files.
 Indicates that the name was     a

 Indicates name supplied by industry.b

 Indicates that the name was chosen from the TSCA Inventory.c
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Alcohols, C -C , Ethoxylated12 15
CAS# 68131-39-5

Chemical Properties and Information

Synonyms:  ethoxylated fatty alcohols; EMUL/Mix Molecular formula varies
Molecular weight:  >200 Structure:  
Melting Point:  <50(C (E)
Water Solubility:  Dispersable (n=3 to 10) (E)
Vapor Pressure:  <0.01 mm Hg (E)
Log K :  3.40 (E)10 ow

Log K :  3.97 (E) Boiling Point:  Decomposes (E)10 oc

Log BCF:  2.35 (E) Density:  0.95 g/cm  (E)10

Henry's Law:  <1.00X10  atm-m /mol (E) Flash Point: >100(C (E)-8 3

POTW Overall Removal Rate (%):  83-99 (E) Safety Hazard Factors:  
Chemistry of Use:  Dispersant   Ignitability:  N

3

Above data are either measured (M) or estimated (E)

 Benzene, 1,2,4-Trimethyl
CAS# 95-63-6

Chemical Properties and Information

Synonyms:  1,2,4-trimethyl benzene; C H
pseudocumene; Structure:
  trimethyl benzene; asymmetrical trimethyl
benzene
Molecular weight:  120.19
Melting Point:  -43.78(C (M)
Water Solubility:  0.02 g/L (E)
Vapor Pressure:  10.34 torr (at 54.4(C) (M)
Log K :  3.78 (M)10 ow

Log K :  2.86 (M)10 oc

Log BCF:  2.53 (E)10

Henry's Law:  6.58X10  atm-m /mole (M)-3 3

POTW Overall Removal Rate (%):  97-99 (E)
Chemistry of Use:  Solvent component

9 12

Boiling Point:  169 -171(C (M)
Density:  0.876 g/cm  (M)3

Flash Point: 54.4(C (M)
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)



CHAPTER 2:  DATA COLLECTION

2-12

Benzenesulfonic Acid, Dodecyl-
CAS# 27176-87-0

Chemical Properties and Information

Synonyms:  DDBSA C H SO
Molecular weight:  326 Structure:  
Melting Point:  Not available 
Water Solubility:  Miscible (E)
Vapor Pressure:   <10  mm Hg (E)-4

Log K :  4.78 (E)10 ow

Log K :  4.23 (E)10 oc

Log BCF:  3.41 (E)10

Henry's Law:  6.27X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  99.82-99.98 Boiling Point:  204.5(C (M)
(E) Density:  1.00 g/cm  (M)
Chemistry of Use:  Surfactant Flash Point: 149( C (open cup) (M)

18 30 3

3

Safety Hazard Factors:  
  Corrosivity:  Y

Above data are either measured (M) or estimated (E)

Benzenesulfonic Acid, Dodecyl-, Compounds with 2-
Aminoethanol

CAS# 26836-07-7

Chemical Properties and Information

Synonyms:  Dodecylbenzensulfonic acid, C H NO S
ethanolamine salt Structure:
Molecular weight:  387.59
Melting Point:  Not available
Water Solubility:  Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log  K : Not available10 ow

Log  K :  Not available10 oc

Log  BCF:  Not available10

Henry's Law:  Not available Boiling Point:  Decomposes (E)
POTW Overall Removal Rate (%):  50-90 (E) Density: 1 g/cm  (E)
Chemistry of Use:  Dispersant Flash Point: Not available

20 37 4

3

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)
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Benzenesulfonic Acid, Dodecyl-, Compounds with 2-
Propanamine

CAS# 26264-05-1

Chemical Properties and Information

Synonyms:  isopropylamine salt of C H NO S
dodecylbenzenesulfonic Structure:  
  acid
Molecular weight:  385.5
Melting Point:  Not available
Water Solubility:  Dispersible (E) (surfactant)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (M)-5

Log K :  Not available Density:  1.03 g/cm  (M)10 ow

Log K :  Not available Flash Point: Not available10 oc

Log BCF:  Not available Safety Hazard Factors:  Not available  10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

21 39 3

3

Above data are either measured (M) or estimated (E)

Benzenesulfonic Acid, C -C -Alkyl Derivatives, Compounds10 16

with 2-Propanamine
CAS# 68584-24-7

Chemical Properties and Information

Synonyms:  benzenesulfonic acid, C -alkyl C H NSO  (n=10-16)10-16

derivatives, Structure:  
  compounds with isopropylamine
Molecular weight:  357-441
Melting Point:  Not available
Water Solubility:  Dispersible (surfactant) (E)
Vapor Pressure:  <10  mm Hg (E)-5

Log K :  4.78 (E)10 ow

Log K :  4.23 (E) Boiling Point:  Decomposes (E)10 oc

Log BCF:  3.41 (E) Density:  1.05 g/cm  (E)10

Henry's Law:  6.27X10  atm-m /mole (E) Flash Point: Not available-8 3

POTW Overall Removal Rate (%):  83-99 (E) Safety Hazard Factors:  Not available
Chemistry of Use:  Dispersant

n+9 2n+15 3

3

Above data are either measured (M) or estimated (E)
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Benzenesulfonic Acid, (Tetrapropenyl)-, Compound with 2-
Propanamine
CAS# 157966-96-6

Chemical Properties and Information

Synonyms:  Isopropylamine salt of (tetrapropenyl) C H NO S
benzenesulfonic acid Structure:  
Molecular weight:  383.5
Melting Point:  Not available
Water Solubility:  Dispersible (E) (surfactant)
Vapor Pressure:  <10  mm Hg (E)-5

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  1.0 g/cm  (E)
POTW Overall Removal Rate (%):  83-97 (E) Flash Point: Not available
Chemistry of Use:  Dispersant Safety Hazard Factors:  Not available

21 37 3

3

Above data are either measured (M) or estimated (E)

Butyrolactone
CAS# 96-48-0

Chemical Properties and Information

Synonyms:  �-butyrolactone; dihydro-2(3H)- C H O
furanone; 1,2-butanolide; 1,4-butanolide; �- Structure:
hydroxybutyric acid lactone; 3-hydroxybutyric acid
lactone; 4-hydroxybutanoic acid lactone
Molecular weight:  86
Melting Point:  -44(C (M)
Water Solubility:  miscible (M)
Vapor Pressure:  3.2 mm Hg (25( C)(M)
Log K :  -0.640 (M)10 ow

Log K :  0.85 (E)10 oc

Log BCF:  -0.72 (E)10

Henry's Law:  1.81 x 10  atm-m /mole (E)-5 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

4 6 2

Boiling Point:  204(C (M)
Density:  1.125 g/mL (M)
Flash Point: Open cup:  98(C (M)
K :  53 (E)oc

Physical state:  Liquid
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  1
  Ignitability:  N

Above data are either measured (M) or estimated (E)



2.2  CHEMICAL INFORMATION

2-15

Cumene
CAS# 98-82-8

Chemical Properties and Information

Synonyms:  benzene, (1-methylethyl)-; C H
Isopropylbenzene Structure:  
Molecular weight:  120.19
Melting Point:  -96(C (M)
Water Solubility:  Insoluble (M)
Vapor Pressure:  3.53 mm Hg (M)
Log K :  3.66 (M)10 ow

Log K :  2.91 (E)10 oc

Log BCF:  2.39 (E) Boiling Point:  152-153(C (M)10

Henry's Law:  1.23X10  atm-m /mole (E) Density:  0.862 g/cm  (M)-2 3

POTW Overall Removal Rate (%):  97-99 (E) Flash Point: 39(C (closed cup) (M)
Chemistry of Use:  Solvent component Safety Hazard Factors:  

9 12

3

  Reactivity:  1
  Flammability:  3
  Ignitability:  Y

Above data are either measured (M) or estimated (E)

Diethanolamine
CAS# 111-42-2

Chemical Properties and Information

Synonyms:  ethanol, 2,2'-iminobis-; C H NO
Iminodiethanol; 2,2'- Structure:  HOCH CH NHCH CH OH
  dihydroxyethylamine; Boiling Point:  270(C (M)
Molecular weight:  105.14 Density:  1.0881  g/mL (M)
Melting Point:  28(C (M) Flash Point: 137(C (M)
Water Solubility:  Very soluble Safety Hazard Factors:  
Vapor Pressure:  Not available   Reactivity:  0
Log K :  -1.43 (M)   Flammability:  110 ow

Log K :  -0.85 (E)   Ignitability:  N10 oc

Log BCF:  -1.53 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83.36-96.61
(E)
Chemistry of Use:  Solvent

4 11 2

2 2 2 2

4
30

Above data are either measured (M) or estimated (E)
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Diethylene Glycol Monobutyl Ether
CAS# 112-34-5

Chemical Properties and Information

Synonyms:  2-(2-butoxyethoxy) ethanol; butyl C H O
ethyl Cellosolve; diethylene glycol butyl ether; Structure:  C H OCH CH OCH CH OH
butyl Carbitol; Dowanol DB; Poly-Solv DB; Boiling Point:  231( C (M)
butoxydiglycol, butyl digol, butyl diicinol Density:  0.954  g/mL (M)
Molecular weight:  162.2 Flash Point: Open cup:  110(C (M)
Melting Point:  -68(C (M) Closed cup:  78(C (M)
Water Solubility:  Miscible (E) Safety Hazard Factors:  
Vapor Pressure:  0.02 mm Hg (E) (20( C)   Reactivity:  0
Log K :  0.56 (M)   Flammability:  110 ow

Log K :  -0.55 (E)   Ignitability:  N10 oc

Log BCF:  0.46 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

8 18 3

4 9 2 2 2 2

Above data are either measured (M) or estimated (E)

Dimethyl Adipate
CAS# 627-93-0

Chemical Properties and Information

Synonyms:  dimethyl hexanedioate; methyl C H O
adipate;  dimethyl ester adipic acid Structure:  (CH O)CO(CH ) CO(OCH )
Molecular weight:  174.25 Boiling Point:  193.7(C (at 760 mm Hg)(E)
Melting Point:  8(C (M) Density:  1.063 g/mL (M)
Water Solubility:  0.1 g/L (E) Flash Point:  107(C (M)
Vapor Pressure:  0.06 mm Hg (25(C)(E) Physical state:  Colorless, odorless liquid
Log K :  1.39 (E) Safety Hazard Factors:  10 ow

Log K :  1.04 (E)   Ignitability:  N10 oc

Log BCF:  0.82 (E)10

Henry's Law:  1.28 x 10  atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  85-97 (E)
Chemistry of Use:  Solvent

8 14 4

3 2 4 3

Above data are either measured (M) or estimated (E)
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Dimethyl Glutarate
CAS# 1119-40-0

Chemical Properties and Information

Synonyms:  glutaric acid, dimethyl ester; C H O
pentanedioic acid, Structure:  CH O C(CH ) CO CH
  dimethyl ester Boiling Point:  214(C (M)
Molecular weight:  160.17 Density:  1.088 g/cm  (M)
Melting Point:  -42.5(C (M) Flash Point:  100(C (E)
Water Solubility:  1 g/L (E) Safety Hazard Factors:  
Vapor Pressure:  0.1 mm Hg (E)   Ignitability:  N
Log K :  0.90 (E)10 ow

Log K :  0.77 (E)10 oc

Log BCF:  -0.14 (E)10

Henry's Law:  9.09X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

7 12 4

3 2 2 3 2 3

3

Above data are either measured (M) or estimated (E)

Dimethyl Succinate
CAS# 106-65-0

Chemical Properties and Information

Synonyms:  succinic acid, dimethyl ester; C H O
butanedioic acid, Structure:  CH O C(CH ) CO CH
  dimethyl ester; methyl succinate Boiling Point:  196.4(C (M)
Molecular weight:  146.14 Density:  1.12 g/cm  (M)
Melting Point:  19(C (M) Flash Point:  100(C (E)
Water Solubility:  8.3 g/L (M) Safety Hazard Factors:  
Vapor Pressure:  0.1 mm Hg (E)   Ignitability:  N
Log K :  0.19 (M)10 ow

Log K :  0.48 (E)10 oc

Log BCF:  Not available10

Henry's Law:  5.8X10  atm-m /mole (E)-6 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

6 10 4

3 2 2 2 2 3

3

Above data are either measured (M) or estimated (E)
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Dipropylene Glycol Monobutyl Ether
CAS# 29911-28-2

Chemical Properties and Information

Synonyms:  2-propanol, 1-(2-butoxy-1- C H O  
methylethoxy)-; DGMBE Structure:  
Molecular weight:  190.3
Melting Point:  -73(C (M)
Water Solubility:  Miscible (E)
Vapor Pressure:  0.044 mm Hg (M)
Log K :  1.13 (E)10 ow

Log K :  -0.15 (E)10 oc

Log BCF:  0.63 (E) Boiling Point:  229(C (M)10

Henry's Law:  <1.00X10  atm-m /mole (E) Density:  0.913 g/cm  (M)-8 3

POTW Overall Removal Rate (%):  83-97 (E) Flash Point:  118( C (open cup) (M)
Chemistry of Use:  Solvent Safety Hazard Factors:  Not available

10 22 3

3

Above data are either measured (M) or estimated (E)

Dipropylene Glycol Methyl Ether
CAS# 34590-94-8

Chemical Properties and Information

Synonyms:  glycol ether DPM; Dowanol DPM C H O
Molecular weight:  148.2 Structure:  CH CHOHCH OCH CH(OCH )CH
Melting Point:  -80(C (M) Boiling Point:  188.3(C (M)
Water Solubility:  Miscible (E) Density:  0.951 g/mL (M)
Vapor Pressure:  0.4 mm Hg (M) (25(C) Flash Point:  75(C (M)
Log K :  -0.35 (E) Physical state:  Liquid10 ow

Log K :  1.00 (E) Safety Hazard Factors:  10 oc

Log BCF:  -0.49 (E)   Reactivity:  010

Henry's Law:  <1.00X10  atm-m /mol (E)   Flammability:  2-8 3

POTW Overall Removal Rate (%):  83-97 (E)   Ignitability:  N
Chemistry of Use:  Solvent

7 16 3

3 2 2 3 3

Above data are either measured (M) or estimated (E)
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       Based on testing data (Weeks, J.A. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,a

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-91.)  the
original estimate of POTW removal has been changed from 100% to 95% in the final report.  This revision results
in increased estimates of the releases from POTWs to surface waters as described in section 3.3.  When the
releases to surface water are compared with the concern concentration set at the default value of 0.001 mg/L,
the formulations containing ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24, and 40) present
concerns to aquatic species that were not reported in the draft CTSA.
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Distillates (Petroleum), Hydrotreated Middle
CAS# 64742-46-7

Chemical Properties and Information

Synonyms:  hydrotreated middle distillate C H  and C H  (cycloparaffin)
Molecular weight:  Varies Structure:  No definite structure.  Mixture of
Melting Point:  -70(C (E)   normal-, branched-, and cyclo-paraffins.
Water Solubility:  0.003 g/L (E) Boiling Point:  180-210(C (E)
Vapor Pressure:  2 mm Hg (E) Density:  0.78 g/cm  (E)
Log K :  5.25 (E) Flash Point:  50(C (E)10 ow

Log K :  3.24 (E) Safety Hazard Factors:  10 oc

Log BCF:  3.76 (E)   Ignitability:  Y10

Henry's Law:  5.3 atm-m /mole (E)3

POTW Overall Removal Rate (%):  � 100 (E)
Chemistry of Use:  Solvent

n 2n+2  n 2n

3

Above data are either measured (M) or estimated (E)

Ethoxylated Nonylphenol
CAS# 9016-45-9, 26027-38-3, 68412-54-4

Chemical Properties and Information

Synonyms:  poly(oxy-1,2-ethanediyl), �- C H O  (for n=9.5)
(nonylphenyl)-6-hydroxy-; Antarox; polyethylene Structure: 
glycol mono (nonylphenyl) ether
Molecular weight:  630 (for n=9.5) (typical range
500 - 800)
Melting Point:  -20 to +10(C (E)
Water Solubility:  Soluble (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  3.93 (E) (np = 7)10 ow

Log K :  -0.19 (E) (np = 7) 10 oc

Log BCF:  Not available10

Henry's Law:  1.81X10  atm-m /mole (E)-22 3

(np = 7)
POTW Overall Removal Rate (%):  95 (M)a

Chemistry of Use:  Nonionic surfactant

34 62 10

Boiling Point:  >300(C (E) (decomposes)
Density:  0.8 g/cm  (E)3

Flash Point:  200 - 260(C (E)
Safety Hazard Factors:  
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Ethylenediaminetetraacetic acid, tetrasodium salt
CAS# 64-02-8

Chemical Properties and Information

Synonyms:  Glycine, N,N'-1,2-ethanediylbis[N- C H NaN O
(carboxymethyl)-, tetrasodium salt; Tetrasodium Structure:  
EDTA
Molecular weight:  380.20
Melting Point:  >300(C (M)
Water Solubility:  1030 g/L (M)
Vapor Pressure:  <10  mm Hg (E)-7

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  0.83 g/cm  (E)
POTW Overall Removal Rate (%):  83.3-96.6 (E) Flash Point:  Not available
Chemistry of Use:  Chelating agent Safety Hazard Factors:  Not available

10 12 2 8

3

 

Above data are either measured (M) or estimated (E)

Fatty Acids, C -C , Methyl Esters16 18
CAS# 67762-38-3

Chemical Properties and Information

Synonyms:  fatty acid methyl esters C H O  (n=15 to 17) and 
Molecular weight:  270-298 C H O  (n=17)
Melting Point:  27-36(C (M) Structure:  
Water Solubility:  <0.1 g/L (E)
Vapor Pressure:  <10  mm Hg (E)-3

Log K :  7.74 (E)10 ow

Log K :  4.53 (E)10 oc

Log BCF:  5.65 (E)10

Henry's Law:  2.00X10  atm-m /mole (E)-2 3

POTW Overall Removal Rate (%):  94-100 (E)
Chemistry of Use:  Solvent Boiling Point:  325(C (E)

n+2 2n+4 2

n+2 2n+2 2

Density:  0.88 g/cm  (E)3

Flash Point:  200(C  (E)
Safety Hazard Factors:  
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Fatty Acids, C -C  and C -unsatd., Compounds with16 18  18

Diethanolamine
CAS# 68002-82-4

Chemical Properties and Information

Synonyms:  diethanolamine tallate C H NO (n=15 to 17) and C H NO
Molecular weight:  361-390 Structure:  
Melting Point:  Not available
Water Solubility:  Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  7.45 (E)10 ow

Log K :  3.80 (E)10 oc

Log BCF:  5.43 (E)10

Henry's Law:  5.23X10  atm-m /mol (E)-5 3

POTW Overall Removal Rate (%):  83-100 (E) Boiling Point:  Decomposes (E)
Chemistry of Use:  Dispersant Density:  >1 g/cm  (E)

n+5 2n+13 4     22 45 4

3

Flash Point: Not available
Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)

Fatty acids, tall oil, Compounds with Diethanolamine
CAS# 61790-66-7

Chemical Properties and Information

Synonyms:  C H NO  and •C H NO
Molecular weight:   387 - 389 Structure:
Melting Point:  Not available
Water Solubility:   Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-100 (E) Boiling Point:  Decomposes (E)
Chemistry of Use:  Dispersant Density: >1 g/cm  (E)

22 45 4  22 47 4

3

Flash Point: Not available
Safety Hazard Factors:  Not available
  

Above data are either measured (M) or estimated (E)
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Hydrocarbons, Terpene Processing By-Products
CAS# 68956-56-9

Chemical Properties and Information

Synonyms:  C H  and larger
Molecular weight:  >136 Structure:  Mixture of C  and larger terpenes.
Melting Point:  -40 to -60(C (E) Boiling Point:  165 - 180(C (E)
Water Solubility:  0.02 g/L (E) Density:  0.84 - 0.87 g/cm  (E)
Vapor Pressure:  1 mm Hg (E) Flash Point: 30 - 50(C (E)
Log K :  4.83 (E) Safety Hazard Factors:  10 ow

Log K :  3.12 (E)   Corrosivity:  N10 oc

Log BCF:  3.44 (E)10

Henry's Law:  3.80X10  atm-m /mole (E)-1 3

POTW Overall Removal Rate (%):  98-100 (E)
Chemistry of Use:  Solvent

10 16

10

3

Above data are either measured (M) or estimated (E)

d-Limonene
CAS# 5989-27-5

Chemical Properties and Information

Synonyms:  1-methyl-4-(1-methylethenyl) C H
cyclohexene; (+)-carvene; citrene; 1,8-p- Structure:
menthadiene; 4-isopropenyl-1- 
methylcyclohexene cinene; cajeputene; kautschin
Molecular weight:  136
Melting Point:  -74(C (M)
Water Solubility:  0.014 g/L (M)
Vapor Pressure:  5 mm Hg (E) (25(C)
Log K :  4.83 (E)10 ow

Log K :  3.12 (E)10 oc

Log BCF:  3.44 (E)10

Henry's Law:  3.80X10  atm-m /mol (E)-1 3

POTW Overall Removal Rate (%):  >99 (E)
Chemistry of Use:  Solvent

10 16

Boiling Point:  176(C (M)
Density:  0.84 g/mL (M)
Flash Point:  48(C (M)
K :  1,000 - 4,800 (E)oc

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)
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Linalool
CAS# 78-70-6

Chemical Properties and Information

Synonyms:  1,6-octadien-3-ol, 3,7-dimethyl- C H O
Molecular weight:  154.24 Structure:  
Melting Point:  Not available
Water Solubility:  Practically insoluble (M)
Vapor Pressure:  0.29 mm Hg (M)
Log K :  3.38 (E)10 ow

Log K :  1.75 (E)10 oc

Log BCF:  2.34 (E)10

Henry's Law:  4.23X10  atm-m /mol (E)-5 3

POTW Overall Removal Rate (%):  93-99 (E) Boiling Point:  198-200(C (M)
Chemistry of Use:  Solvent Density:  0.8622 g/cm  (M)

10 18

3

Flash Point: 74(C (E)
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)

Mineral Spirits (Light Hydrotreated)
CAS# 64742-47-8

Chemical Properties and Information

Synonyms:  many trade names by companies Molecular formula:  C H  (paraffin) and C H
including Amsco, Apco, Epesol, Exxon, Phillips,    (cycloparaffin)
Shell, etc., most of which include "mineral spirits" Structure:  Typical structures include normal
in the name paraffins,
Molecular weight:  86 for n-hexane; 112 for    CH (CH ) CH , branched paraffins, and
  ethycyclohexane, for example cycloparaffins
Melting Point:  -60(C (E) Boiling Point:  140-180(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.78 g/mL (M)
Vapor Pressure:  0.5-1 mm Hg (E) (25(C) Flash Point: <43(C (M)
Log K :  3.90 (M) Physical State:  Liquid10 ow

Log K :  2.17 (E) Safety Hazard Factors:  10 oc

Log BCF:  2.73 (E)   Reactivity:  010

Henry's Law:  1.71 atm-m /mole (E)   Flammability:  23

POTW Overall Removal Rate (%):  >99 (E)   Ignitability:  Y
Chemistry of Use:  Solvent  

n 2n+2   n 2n

3 2 n 3

Above data are either measured (M) or estimated (E)
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Naphtha (Petroleum), Hydrotreated Heavy
CAS# 64742-48-9

Chemical Properties and Information

Synonyms:  aliphatic petroleum distillate C -C ; C H  (paraffin) and C H  (cycloparaffin)9 11

naphthol spirits (aliphatic); hydrated lightstream Structure:  No definite structure.  Mixture of
cracked naphtha residuum (petroleum)   normal-, branched-, and cyclo-paraffins
Molecular weight:  86 for n-hexane; 112 for Boiling Point:  66-230(C (M)
  ethylcyclohexane, for example Density:  0.8 g/ml (E)
Melting Point:  -80(C (E) Flash Point: 60(C (M)
Water Solubility:  0.001 g/L (E) Safety Hazard Factors:  
Vapor Pressure:  1 mm Hg at 25(C (E)   Reactivity:  0
Log K :  4.27 (E)   Flammability:  410 ow

Log K :  2.70 (E)   Ignitability:  Y10 oc

Log BCF:  3.01 (E)   Corrosivity:  N10

Henry's Law:  3.01 atm-m /mol (E)3

POTW Overall Removal Rate (%):  99-100 (E)
Chemistry of Use:  Solvent

n 2n+2   n 2n

Above data are either measured (M) or estimated (E)

Nerol
CAS# 106-25-2

Chemical Properties and Information

Synonyms:  2,6-octadiene-1-ol, 3,7-dimethyl-, C H O
Molecular weight:  154.24 Structure:  
Melting Point:  <-15.4(C (M)
Water Solubility:  Insoluble (E)
Vapor Pressure:  0.06 mm Hg (M)
Log K :  3.47 (E)10 ow

Log K :  1.85 (E)10 oc

Log BCF:  2.41 (E)10

Henry's Law:  5.89X10  atm-m /mole (E)-5 3

POTW Overall Removal Rate (%):  94-99 (E) Boiling Point:  224-225(C (M)
Chemistry of Use:  Solvent Density:  0.8756 g/cm  (M)

10 18

3

Flash Point: 77(C (M)
Safety Hazard Factors:  Not available
  

Above data are either measured (M) or estimated (E)
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N-Methylpyrrolidone
CAS# 872-50-4

Chemical Properties and Information

Synonyms:  N-methylpyrrolidone [1-methyl-2- C H NO
pyrrolidone; 1-methylazacyclopenta-2-one; N- Structure:  
methyl-�-butyrolactam]; NMP
Molecular weight:  99.13
Melting Point:  <-17 to -23(C (M) Boiling Point: 
Water Solubility:  Miscible (M) 202(C (M)
Vapor Pressure:  0.334 mm Hg (E) (25(C) Density:  1.03 g/mL (M)
Log K :  -0.38 (M) Flash Point:  96(C (M)10 ow

Log K :  1.32 (E) Safety Hazard Factors:  10 oc

Log BCF:  -0.31 (E)   Reactivity:  110

Henry's Law:  3.16X10  atm-m /mole (E)   Flammability:  3-8 3

POTW Overall Removal Rate (%):  97 (E)   Ignitability:  Y
Chemistry of Use:  Solvent

5 9

Above data are either measured (M) or estimated (E)

Oxirane, Methyl-, Polymer with Oxirane, Monodecyl Ether
CAS# 37251-67-5

Chemical Properties and Information

Synonyms:  ethoxylated propoxylated decyl Molecular formula varies
alcohol Structure:  
Molecular weight:  Varies
Melting Point:  <-50(C (E)
Water Solubility:  Dispersible (n=3 to 10) (E)
             Miscible (n>10) (E)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (E)-4

Log K :  3.26 (E) Density:  <1 g/cm  (E)10 ow

Log K :  6.67 (E) Flash Point: Not available10 oc

Log BCF:  2.25 (E) Safety Hazard Factors:  Not available10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  1-95 (E)
Chemistry of Use:  Dispersant

3

Above data are either measured (M) or estimated (E)
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2-Pinanol
CAS# 473-54-1

Chemical Properties and Information

Synonyms:  bicyclo[3.1.1]heptan-2-ol, 2,6,6- C H O
trimethyl- Structure:  
Molecular weight:  154.24
Melting Point:  60 - 80(C (M)
Water Solubility:  <0.1 g/L (E)
Vapor Pressure:  1.9x10  mm Hg (E)-2

Log K :  2.85 (E)10 ow

Log K :  1.73 (E)10 oc

Log BCF:  1.94 (E) Boiling Point:  220(C (M)10

Henry's Law:  1.90X10  atm-m /mole (E) Density:  1.01 g/cm  (E)-6 3

POTW Overall Removal Rate (%):  88-98 (E) Flash Point: 65(C (E)
Chemistry of Use:  Solvent Safety Hazard Factors:

10 18

3

  Ignitability:  N

Above data are either measured (M) or estimated (E)

Plinols
CAS# 72402-00-7

Chemical Properties and Information

Synonyms:  cyclopentanol, 1,2-dimethyl-3- C H O
  (1-methylethenyl)- Structure:  
Molecular weight:  154.24
Melting Point:  93(C (M)
Water Solubility:  Very slightly soluble (E)
Vapor Pressure:  <0.01 mm Hg (E)
Log K :  3.34 (E)10 ow

Log K :  1.74 (E)10 oc

Log BCF:  2.31 (E) Boiling Point:  220(C (E)10

Henry's Law:  1.34X10  atm-m /mole (E) Density:  0.92 g/cm  (E)-5 3

POTW Overall Removal Rate (%):  11-99 (E) Flash Point: Not available
Chemistry of Use:  Solvent Safety Hazard Factors:  Not available

10 18

3

Above data are either measured (M) or estimated (E)
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Polyethoxylated Isodecyloxypropylamine
CAS# 68478-95-5

Chemical Properties and Information

Synonyms:  poly(oxy-1,2-ethanediyl), �,�´- Molecular formula varies
(iminodi-2,1 Structure:  
  ethanediyl) bis[7-hydroxy]-, N-[3-(branched
  decyloxy)propyl] derivatives
Molecular weight:  >400
Melting Point:  Not available
Water Solubility:  Dispersible or soluble
  (depending on degree of ethoxylation) (E)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (E)-6

Log K :  0.92 (E) Density:  Not available10 ow

Log K :  -1.43 (E) Flash Point: Not available10 oc

Log BCF:  0.47 (E) Safety Hazard Factors:  Not available10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  85-97 (E)
Chemistry of Use:  Dispersant

Above data are either measured (M) or estimated (E)

Poly (Oxy-1,2-Ethanediyl), �-Hexyl-7-Hydroxy-
CAS# 31726-34-8

Chemical Properties and Information

Synonyms:  ethoxylated hexyl alcohol C H O (n>3)
Molecular weight:  >278 Structure:  C H O(CH CH O) H  (n>3)
Melting Point:  -10(C (E) Boiling Point:  >270(C (E)
Water Solubility: Dispersible (n=3 to 10), Density:  >0.95 g/cm  (E)
  Miscible (n>10) (E) Flash Point: >150(C (E)
Vapor Pressure:  <0.005 mm Hg (E) Safety Hazard Factors:  
Log K :  0.73 (E)   Ignitability:  N10 ow

Log K :  1.58 (E)10 oc

Log BCF:  0.32 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

2n+6 4n+14 n+1

6 13 2 2 n

3

Above data are either measured (M) or estimated (E)
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Propanoic Acid, 3-Ethoxy-, Ethyl Ester
CAS# 763-69-9

Chemical Properties and Information

Synonyms:  ethyl-3-ethoxy propionate; ethyl-�- C H O
ethoxy Structure:  CH CH OOCCH CH OCH CH
  propionate Boiling Point:  170(C (M)
Molecular weight:  146.1 Density:  0.9496 g/cm  (M)
Melting Point:  -100(C (M) Flash Point: 82(C (open cup) (M)
Water Solubility:  Slightly soluble (1 g/L) (E) Safety Hazard Factors:  Not available
Vapor Pressure:  0.9 mm Hg (at 20(C) (M)   
Log K :  1.08 (E)10 ow

Log K :  0.61 (E)10 oc

Log BCF:  0.59 (E)10

Henry's Law:  4.77X10  atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  84-97 (E)
Chemistry of Use:  Solvent

7 14 3

3 2 2 2 2 3

3

Above data are either measured (M) or estimated (E)

Propylene Glycol
CAS# 57-55-6

Chemical Properties and Information

Synonyms:  1,2-propanediol; methyl glycol; 1,2- C H O
  dihydroxypropane; methylethylene glycol; Structure:  HOCH(CH )CH OH
trimethyl glycol Boiling Point:  187.3(C (M)
Molecular weight:  76.10 Density:  1.038 g/mL (M)
Melting Point:  -60(C (M) Flash Point:  101(C (M)
Water Solubility:  Miscible Safety Hazard Factors:  
Vapor Pressure:  0.2 mm Hg at 20(C (M)   Reactivity:  0
Log K :  -0.92 (M)   Flammability:  110 ow

Log K :  0.00 (E)   Ignitability:  N10 oc

Log BCF:  -0.82 (E)10

Henry's Law:  1.74x10 atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

3 8 2

3 2

Above data are either measured (M) or estimated (E)



2.2  CHEMICAL INFORMATION

2-29

Propylene Glycol Monobutyl Ether
CAS# 5131-66-8

Chemical Properties and Information

Synonyms:  2-propanol, 1-butoxy- C H O
Molecular weight:  132 Structure:  C H OCH CH(CH )OH
Melting Point:  -100(C (M) Boiling Point:  170(C (M)
Water Solubility:  64 g/L (M) Density:  0.89 g/cm  (E)
Vapor Pressure:  <0.98 mm Hg at 20(C (M) Flash Point: 59 (closed cup) (M)
Log K :  0.98 (E) Safety Hazard Factors:  10 ow

Log K :  0.11 (E)   Ignitability:  Y10 oc

Log BCF:  0.52 (E)  10

Henry's Law:  4.88X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

7 16 2

4 9 2 3

3

Above data are either measured (M) or estimated (E)

Sodium bis(Ethylhexyl) Sulfosuccinate
CAS# 577-11-7

Chemical Properties and Information

Synonyms:  butanedioic acid, sulfo-, 1,4-bis(2- C H NaO S
ethylhexyl) ester, sodium salt; sodium Structure:  
sulfosuccinate; Docusate sodium
Molecular weight:  444.37
Melting Point:  Not available
Water Solubility:  15 g/L (at 25(C) (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  6.10 (E) Boiling Point:  Not available10 ow

Log K :  5.02 (E) Density:  Not available10 oc

Log BCF:  4.40 (E) Flash Point: Not available10

Henry's Law:  <1.00X10  atm-m /mole (E) Safety Hazard Factors: Not available-8 3

POTW Overall Removal Rate (%):  nearly 100 (E)
Chemistry of Use:  Surfactant

20 37 7

Above data are either measured (M) or estimated (E)
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Sodium Hydroxide
CAS# 1310-73-2

Chemical Properties and Information

Synonyms:  caustic soda; lye; sodium hydrate; NaOH
soda lye Structure:  NaOH
Molecular weight:  39.9 Boiling Point:  1390(C (M)
Melting Point:  323(C (M) Density:  2.13  g/mL (M)
Water Solubility:  1,180 g/L (E) Flash Point: Not applicable
Vapor Pressure:  Negligible (E); 1 mm Hg (M) Physical State:  Deliquescent orthorhombic white
(739(C) powder
Log K :  Not available Safety Hazard Factors:  10 ow

Log K :  Not available   Reactivity:  110 oc

Log BCF:  Not available   Flammability:  010

Henry's Law:  Not available   Ignitability:  N
POTW Overall Removal Rate (%):  Not available   Corrosivity:  Y
Chemistry of Use:  Caustic

Above data are either measured (M) or estimated (E)

Sodium Xylene Sulfonate
CAS# 1300-72-7

Chemical Properties and Information

Synonyms:  benzenesulfonic acid, dimethyl-, C H NaSO
sodium salt Structure:  
Molecular weight:  208.09
Melting Point:  Not available
Water Solubility:  Very soluble (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Not available10

Henry's Law:  Not available Density:  Not available
POTW Overall Removal Rate (%):  83-97 (E) Flash Point: Not available
Chemistry of Use:  Hydrotrope Safety Hazard Factors:  Not available

8 9 3

Above data are either measured (M) or estimated (E)
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Solvent Naphtha (Petroleum), Heavy Aromatic
CAS# 64742-94-5

Chemical Properties and Information

Synonyms:  Aromatic 150; Comsolv 150 C H  for naphthalene
Molecular weight:  128 for naphthalene Structure:  Consist chiefly of aromatic
Melting Point:  -80(C (E) hydrocarbons,  including small fused-ring
Water Solubility:  0.03 g/L (M) for naphthalene compounds such as naphthalene
Vapor Pressure:  0.5 mm Hg (E) (25(C) Boiling Point:  150-290(C (E)
Log K :  4.45 (M) Density:  0.87 g/mL (E)10 ow

Log K :  4.31 (E) Flash Point:  38(C (E)10 oc

Log BCF:  3.15 (E) Physical State:  Liquid10

Henry's Law:  2.56X10  atm-m /mole (E) Safety Hazard Factors:  -5 3

POTW Overall Removal Rate (%):  96 (E)   Reactivity:  0
Chemistry of Use:  Solvent   Flammability: 2 

10 8

  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)

Solvent Naphtha (Petroleum), Light Aliphatic
CAS# 64742-89-8

Chemical Properties and Information

Synonyms:  VM&P #66; lacolene; rubber solvent; Molecular Formula:  C H  (paraffin) and C H
petroleum ether; naphtha; varnish makers' and (cycloparaffin)
painters' solvent; VM&P Naphtha Structure:  Typical structures include normal
Molecular weight:  86 for n-hexane; 112 for paraffins, CH (CH ) CH , branched paraffins, and
ethycyclohexane, for example cycloparaffins
Melting Point:  <-80(C (M) Boiling Point:  35-160(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.7 g/mL (E)
Vapor Pressure:  20 mm Hg (E) (25(C) Flash Point: 0(C (E)
Log K :  3.44 (M) Physical State:  Liquid10 ow

Log K :  2.22 (E) Safety Hazard Factors:  10 oc

Log BCF:  2.18 (E)   Reactivity:  010

Henry's Law:  2.55X10  atm-m /mole (E)   Flammability:  3-1 3

POTW Overall Removal Rate (%):  >94 (E)   Ignitability:  Y
Chemistry of Use:  Solvent   Corrosivity:  N

n 2n+2   n 2n

3 2 n 3

Above data are either measured (M) or estimated (E)
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Solvent Naphtha (Petroleum), Light Aromatic
CAS# 64742-95-6

Chemical Properties and Information

Synonyms:  Comsolv 100 C H  for naphthalene
Molecular weight:  128 for naphthalene Structure:  Consist chiefly of aromatic
Melting Point:  -80(C (E) hydrocarbons,  including small fused-ring
Water Solubility:  0.03 g/L (M) for naphthalene compounds such as naphthalene
Vapor Pressure:  0.5 mm Hg (E) (25(C) Boiling Point:  135-210(C (E)
Log K :  3.30 (M) Density:  0.87 g/mL (E)10 ow

Log K :  3.26 (E) Flash Point:  38(C (E)10 oc

Log BCF:  2.28 (E) Physical State:  Liquid10

Henry's Law:  3.70X10  atm-m /mole (E) Safety Hazard Factors:  -4 3

POTW Overall Removal Rate (%):  >92 (E)   Reactivity:  0
Chemistry of Use:  Solvent   Flammability:  2

10 8

  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)

Solvent Naphtha (Petroleum), Medium Aliphatic
CAS# 64742-88-7

Chemical Properties and Information

Synonyms:  Solvent 140 C H  (paraffin) and C H  (cycloparaffin)
Molecular weight:  86 for n-hexane; 112 for Structure:  No definite structure.  Mixture of
  ethycyclohexane, for example   normal-, branched-, and cyclo-paraffins.
Melting Point:  -60(C (M) Boiling Point:  176-210(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.787 g/mL (M)
Vapor Pressure:  1 mm Hg at 25(C (E) Flash Point:  60(C (M)
Log K :  5.64 (M) Safety Hazard Factors:  10 ow

Log K :  3.77 (E)   Reactivity:  010 oc

Log BCF:  4.51 (E)   Flammability:  210

Henry's Law:  9.35 atm-m /mol (E)   Ignitability:  Y3

POTW Overall Removal Rate (%):  99.98-100 (E)   Corrosivity:  N
Chemistry of Use:  Solvent

n 2n+2   n 2n

Above data are either measured (M) or estimated (E)
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Sorbitan, Mono-9-Octadecenoate,
CAS# 1338-43-8

Chemical Properties and Information

Synonyms:  sorbitan mono-oleate, (crillet 4) C H O
Molecular weight:  428.44 Structure:  
Melting Point:  <20(C (E)
Water Solubility:  Dispersible (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  5.89 (E)10 ow

Log K :  2.75 (E)10 oc

Log BCF:  4.24 (E)10

Henry's Law:  <1.00X10  atm-m /mol (E) Boiling Point:  Not available-8 3

POTW Overall Removal Rate (%):  99.98-100 (E) Density:  1.0 g/cm  (E)
Chemistry of Use:  Dispersant Flash Point: Not available

24 44 6

3

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)

Sorbitan, Monododecanoate, Poly(Oxy-1,2-Ethanediyl)
Derivatives
CAS# 9005-64-5

Chemical Properties and Information

Synonyms:  polysorbate - 20; polyoxy ethylene C H O
(20) sorbitan monolaurate; Tween 20; Laurate of Structure:  
polyoxyethylenic sorbitan
Molecular weight:  1,180 
Melting Point:  Not available
Water Solubility:  Completely soluble (M); 1000
g/L (E) Boiling Point:  Not available
Vapor Pressure:  <10  mm Hg (E) Density:  1.1 g/cm  (M)-6

Log K :  Not available Flash Point: 148(C (closed cup) (M)10 ow

Log K :  Not available Safety Hazard Factors:  10 oc

Log BCF:  Not available   Ignitability:  N10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

54 114 26

3

Above data are either measured (M) or estimated (E)
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Sorbitan, Monolaurate
CAS# 5959-89-7

Chemical Properties and Information

Synonyms:  D-glucitol; 1,4-anhydro-, 6- C H O
dodecanoate Structure:  
Molecular weight:  358.34
Melting Point:  <20(C (E)
Water Solubility:  Insoluble (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  3.15 (E)10 ow

Log K :  1.16 (E)10 oc

Log BCF:  2.17 (E) Boiling Point:  393(C (M)10

Henry's Law:  <1.00X10  atm-m /mole (E) Density:  1.0 g/cm  (E)-8 3

POTW Overall Removal Rate (%):  90-98 (E) Flash Point: Not available
Chemistry of Use:  Dispersant Safety Hazard Factors:  Not available

18 34 6

3

  

Above data are either measured (M) or estimated (E)

Sorbitan, Tri-9-Octadecenoate, Poly(Oxy-1,2-Ethanediyl)
Derivatives
CAS# 9005-70-3

Chemical Properties and Information

Synonyms:  sorbitan tri-oleate (crillet 45) C H O  (n=20)
Molecular weight:  1,836 (n=20) Structure:  
Melting Point:  Not available
Water Solubility:  Completely soluble (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  99.98-100 (E)
Chemistry of Use:  Dispersant Boiling Point:  Not available

100 188 28

Density:  1.1 g/cm  (E)3

Flash Point: 160(C (E)
Safety Hazard Factors:  
  Ignitability:  N
  

Above data are either measured (M) or estimated (E)
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Soybean Oil, Methyl Ester
CAS# 67784-80-9

Chemical Properties and Information

Synonyms:  soybean based methyl esters C H O and C H O
Molecular weight:  295 Structure:  RCOOCH  (R = C H  or C H )
Melting Point:  -30(C (E) Boiling Point:  Decomposes (E)
Water Solubility:  Insoluble (E) Density:  0.883 g/cm  (E)
Vapor Pressure:  0.01 mm Hg (E) Flash Point: 160-180(C (E)
Log K :  7.80 (E) Safety Hazard Factors:  10 ow

Log K :  4.79 (E)   Reactivity:  010 oc

Log BCF:  5.70 (E)   Flammability:  110

Henry's Law:  2.03X10  atm-m /mol (E)   Ignitability:  N-3 3

POTW Overall Removal Rate (%):  94-100 (E)   
Chemistry of Use:  Solvent

19 36 2  19 34 2

3   17 33  17 31

3

Above data are either measured (M) or estimated (E)

Soybean Oil, Polymerized, Oxidized
CAS# 68152-81-8

Chemical Properties and Information

Synonyms:  oxidized soybean oil Molecular formula varies
Molecular weight:  Varies Structure:  No definite structure
Melting Point:  Not available Boiling Point:  Decomposes (E)
Water Solubility:  Insoluble (E) Density:  Not available
Vapor Pressure:  <10  mm Hg (E) Flash Point: Not available-5

Log K :  15.33 (E) Safety Hazard Factors:  10 ow

Log K :  13.73 (E)   Reactivity:  010 oc

Log BCF:  11.42 (E)   Flammability:  110

Henry's Law:  1.00X10  atm-m /mole (E)   Ignitability:  N-8 3

POTW Overall Removal Rate (%):  99.98-100 (E)
Chemistry of Use:  

Above data are either measured (M) or estimated (E)
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Stoddard Solvent
CAS# 8052-41-3

Chemical Properties and Information

Synonyms:  Rule 66 mineral spirits; quick-dry C H  (paraffins), C H  (cycloparaffins)
mineral spirits; 140 solvent; VM&P naphtha; dry Structure:  No definite structure.  Mixture of
cleaners' solvent.   normal-, branched-, and cyclo-paraffins
Molecular weight:  86 for n-hexane; 112 for Boiling Point:  157-196(C (M)
  ethylcyclohexane, for example Density:  0.787 (M)
Melting Point:  -70(C (M) Flash Point: 60(C (M)
Water Solubility:  Insoluble (M) Safety Hazard Factors:  
Vapor Pressure:  1 mm Hg at 25(C (E)   Reactivity:  0
Log K :  5.25 (E)   Flammability:  210 ow

Log K :  3.24 (E)   Ignitability:  Y10 oc

Log BCF:  3.58 (E)10

Henry's Law:  5.3 atm-m /mole (E)3

POTW Overall Removal Rate (%):  � 100 (E)
Chemistry of Use:  Solvent

n 2n+2  n 2n

Above data are either measured (M) or estimated (E)

Tall Oil, Special
CAS# 68937-81-5

Chemical Properties and Information

Synonyms:  fatty acids, C  and C -unsatd., C H O  and C H O18  18

methyl esters,  methyl stearate, methyl oleate Structure:  CH (CH ) COOCH
Molecular weight:  296-298   and CH (CH ) CH=CH(CH ) COOCH
Melting Point:  36-39(C (E) Boiling Point:  325(C (E)
Water Solubility:  Insoluble (M) (<0.1 g/L) (E) Density:  0.88 g/cm  (E)
Vapor Pressure:  <10  mm Hg (E) Flash Point: 200(C (E)-3

Log K :  7.74 (E) Safety Hazard Factors:  10 ow

Log K :  4.53 (E)   Ignitability:  N10 oc

Log BCF:  5.65 (E)10

Henry's Law:  2.00X10  atm-m /mole (E)-2 3

POTW Overall Removal Rate (%):  nearly 100 (E)
Chemistry of Use:  Solvent

19 36 2  19 38 2

3 2 16 3

3 2 7 2 7 3

3

Above data are either measured (M) or estimated (E)
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�-Terpineol
CAS# 98-55-5

Chemical Properties and Information

Synonyms:  3-cyclohexene-1-methanol, �,�,4- C H O
trimethyl-; Structure:  
  p-menth-1-en-8-ol
Molecular weight:  154.24
Melting Point:  2(C (M)
Water Solubility:  Slightly soluble (M)
Vapor Pressure:  0.12 mm Hg (M)
Log K :  3.33 (E)10 ow

Log K :  1.76 (E) Boiling Point:  214-224(C (M)10 oc

Log BCF:  2.30 (E) Density:  0.9338 g/cm  (M)10

Henry's Law:  3.15X10  atm-m /mol (E) Flash Point: 90(C (M)-6 3

POTW Overall Removal Rate (%):  86-98 (E) Safety Hazard Factors:  
Chemistry of Use:  Solvent   Reactivity:  0

10 18

3

  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)

Terpinolene
CAS# 586-62-9

Chemical Properties and Information

Synonyms:  cyclohexene, 1-methyl-4-(1- C H
methylethylidene)-; p-mentha-1,4(8)-diene Structure:  
Molecular weight:  136.16
Melting Point:  Not available
Water Solubility:  Insoluble (M)
Vapor Pressure:  0.49 mm Hg (M)
Log K :  4.88 (E)10 ow

Log K :  3.12 (E)10 oc

Log BCF:  3.48 (E) Boiling Point:  183-185(C (M)10

Henry's Law:  6.00X10  atm-m /mol (E) Density:  0.864 g/cm  (M)-2 3

POTW Overall Removal Rate (%):  90.06-99.95 Flash Point: 37.2(C (closed cup) (M)
(E) Safety Hazard Factors: 
Chemistry of Use:  Solvent   Ignitability:  Y

10 16

3

  Corrosivity:  N

Above data are either measured (M) or estimated (E)
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Tetrapotassium Pyrophosphate
CAS# 7320-34-5

Chemical Properties and Information

Synonyms:  diphosphoric acid, tetrapotassium K O P
salt; TKPP Structure:  
Molecular weight:  330.34
Melting Point:  1090(C (M)
Water Solubility:  1,870 g/L (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  2.33 g/cm  (M)
POTW Overall Removal Rate (%):  0-25 (E) Flash Point: Not available
Chemistry of Use:  Sequestering agent Safety Hazard Factors:  Not available

4 7 2

3

Above data are either measured (M) or estimated (E)

Xylene
CAS# 1330-20-7

Chemical Properties and Information

Synonyms:  dimethylbenzene; methyltoluene; C H
xylol Structure:   
Molecular weight:  106.2
Vapor Pressure:  10 mm Hg (E) (25(C)
Water Solubility:  0.1 g/L (E)
Melting Point: o:  -25(C (M)

m:  -48(C (M)
p:  13(C (M)

Log K :  3.15 (M)10 ow

Log K :  -0.69 (E)10 oc

Log BCF:  2.16 (E)10

Henry's Law:  1.81X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  94 (E)
Chemistry of Use:  Solvent

8 10

Boiling Point:  137-140(C (M)
Density:  0.864  g/mL (M)
Flash Point: o:  17(C (M)

m:  29(C (M)
p:  27(C (M)

Physical State:  Colorless liquid
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  3
  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)
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KDV�UHYLHZHG�WKH�UHSRUWHG�VWXGLHV�RU�WKDW�(3$�FRQFXUV�ZLWK�WKH�DXWKRUV
�FRQFOXVLRQV���7R[LFRORJLFDO
HIIHFWV�DUH�DEEUHYLDWHG�DV�IROORZV��

FDU� �FDUFLQRJHQLFLW\
FKURQ� �FKURQLF�HIIHFWV�QRW�RWKHUZLVH�OLVWHG���7DUJHW�RUJDQ�WR[LFLW\�VXFK�DV�OLYHU�DQG�NLGQH\
HIIHFWV�PD\�EH�PDQLIHVWHG�E\�FKDQJHV�LQ�VL]H��VWUXFWXUH��RU� IXQFWLRQ�RI�WKH�RUJDQ�� �)RU
H[DPSOH��RUJDQ�ZHLJKW�FKDQJHV��FKDQJHV�LQ�FHOO�VL]H�RU�VKDSH��RU�FKDQJHV�LQ�HQ]\PH�DFWLYLW\
DVVRFLDWHG�ZLWK�D�SDUWLFXODU�RUJDQ�DUH�FRPPRQO\�UHSRUWHG�HQGSRLQWV�LQ�FKURQLF�WR[LFLW\
VWXGLHV�
GHY�  � GHYHORSPHQWDO� WR[LFLW\�� L�H��� DGYHUVH� HIIHFWV� RQ� WKH� GHYHORSLQJ� HPEU\R�� IHWXV�� RU
QHZERUQ
JHQH� �JHQHWLF�WR[LFLW\��VXFK�DV�SRLQW�PXWDWLRQV�RU�FKURPRVRPDO�DEHUUDWLRQV
J�L�� �JDVWURLQWHVWLQDO�HIIHFWV
KHPD� �KHPDWRORJLFDO�HIIHFWV��L�H���DGYHUVH�HIIHFWV�RQ�EORRG�FHOOV���%ORRG�HIIHFWV�PD\�LQYROYH
FKDQJHV�LQ�WKH�QXPEHU�RI�EORRG�FHOOV�DV�ZHOO�DV�HIIHFWV�RQ�WKHLU�VWUXFWXUH�RU�IXQFWLRQ�
QHXUR�  � DGYHUVH� QHXURORJLFDO� HIIHFWV�� LQFOXGHV� D� ZLGH� UDQJH� RI� HIIHFWV� IURP� VHULRXV
QHXURSDWKRORJ\� WR� WUDQVLHQW� &16� GHSUHVVLRQ� FRPPRQO\� VHHQ� ZLWK� KLJK� H[SRVXUHV� WR
VROYHQWV
UHSUR� �UHSURGXFWLYH�WR[LFLW\��L�H���DGYHUVH�HIIHFWV�RQ�WKH�DELOLW\�RI�HLWKHU�PDOHV�RU�IHPDOHV
WR�UHSURGXFH
UHVS� �UHVSLUDWRU\�HIIHFWV
/' � �WKH�GRVH��XVXDOO\�IURP�D�VLQJOH�GRVLQJ�RU�VKRUW�WHUP�H[SRVXUH��OHWKDO�WR�����RI�D�WHVW��

SRSXODWLRQ

7KH��5I'�5I&��LV�WKH�(3$�5HIHUHQFH�'RVH��5I'��RU�5HIHUHQFH�&RQFHQWUDWLRQ��5I&����7KH�5I'
LV� DQ� HVWLPDWH� RI� D� GDLO\� H[SRVXUH� WR� WKH� KXPDQ� SRSXODWLRQ� WKDW� LV� OLNHO\� WR� EH� ZLWKRXW� DQ
DSSUHFLDEOH�ULVN�RI�GHOHWHULRXV�QRQFDQFHU�HIIHFWV�GXULQJ�D�OLIHWLPH���7KH�5I'�LV�XVXDOO\�H[SUHVVHG
DV�DQ�RUDO�GRVH�LQ�PJ�NJ�GD\���7KH�5I&�LV�DQ�DQDORJRXV�YDOXH�IRU�FRQWLQXRXV�LQKDODWLRQ�H[SRVXUH�
XVXDOO\�H[SUHVVHG� LQ�PJ�P ���7KH�5I'�5I&�YDOXHV� OLVWHG� LQ�7DEOH�����DUH�XVHG� LQ�WKH�+D]DUG�

4XRWLHQW�FDOFXODWLRQV�VKRZQ�LQ�6HFWLRQ�����
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7KH��12$(/�/2$(/��LV�WKH�QR�REVHUYHG�DGYHUVH�HIIHFW�OHYHO�RU�WKH�ORZHVW�REVHUYHG�DGYHUVH�
HIIHFW�OHYHO��UHVSHFWLYHO\���7KH�12$(/�LV�DQ�H[SRVXUH�OHYHO�DW�ZKLFK�WKHUH�DUH�QR�VWDWLVWLFDOO\�RU
ELRORJLFDOO\�VLJQLILFDQW� LQFUHDVHV� LQ�WKH� IUHTXHQF\�RU�VHYHULW\�RI�DGYHUVH�HIIHFWV� LQ�WKH�H[SRVHG
SRSXODWLRQ���7KH�/2$(/�LV�WKH�ORZHVW�H[SRVXUH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�KDYH�EHHQ�VKRZQ�WR
RFFXU�� � 7KH� 12$(/�/2$(/� YDOXHV� OLVWHG� LQ� 7DEOH� ���� DUH� XVHG� LQ� WKH� 0DUJLQ� RI� ([SRVXUH
FDOFXODWLRQV�VKRZQ�LQ�6HFWLRQ�����
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Table 2-4.  Human Health Hazard Summary

Chemical Name Ref
No.*

CAS No.      Worker
Exposure

Toxicity
Endpoint

RfD/RfC       NOAEL (N) or
LOAEL (L)

Comment

Alcohols, C -C ,12 15

ethoxylated
33 68131-39-5 dermal

inhalation neuro, g.i. toxic effects based on acute or
subacute (no. of doses not
specified) oral study; the
surfactant activity of this chemical
will result in lung and eye irritation

Benzene, 1, 2, 4-trimethyl- 21 95-63-6 dermal L - 5.71 mg/kg/day
(urinary tract and
enzyme effects)a

Included in TSCA Section 4
testing of C -hydrocarbons; 8(e)9

data available

inhalation neuro,
chronb

L - 20 mg/m  (urinary3

tract and enzyme
effects)

Benzenesulfonic acid,
dodecyl-

21 27176-87-0 dermal

inhalation oral LD - 650 mg/kg50  
c

Benzenesulfonic acid,
dodecyl-, compounds with
2-aminoethanol

31 26836-07-7 dermal g.i. N - 5 mg/kg/day
(dermal)

data from dodecylbenzenesulfonic
acid, triethanolamine salt studies

inhalation

Benzenesulfonic acid,
dodecyl- compounds with 2-
propanamine

32 26264-05-1 dermal SAT reportk; the surfactant activity
of this chemical will result in lung
irritationinhalation

Benzenesulfonic acid,
(tetrapropenyl)-, compounds
with 2-propanamime

32 157966-96-6 dermal neuro
(amine

salt)

SAT report; the surfactant activity
of the chemical will result in lung
irritationinhalation

Benzenesulfonic acid, C -10

C  -alkyl derivatives,16

compounds with 2-
propanamine

32 68584-24-7 dermal sensitizer SAT report; the surfactant activity
of the chemical will result in lung
irritation

inhalation
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Chemical Name Ref
No.*

CAS No.      Worker
Exposure

Toxicity
Endpoint

RfD/RfC      NOAEL (N) or
LOAEL (L)

Comment

Butyrolactone 21 96-48-0 dermal L - 500 mg/kg/dayd

(fetotoxicity)

inhalation dev, repro,
resp

L - 500 mg/kg/dayd

(fetotoxicity)
toxic effects based on oral studies

Cumene 29 98-82-8 dermal chron, g.i. 0.4 mg/kg/day
(chron)d

toxic effects based on acute or
subacute study (no. of doses not
specified)  

inhalation dev, repro,
neuro,

chron, resp

1.4 mg/m3

(chron)d
TSCA §4, SIDS data available

Diethanolamine 17 111-42-2 dermal repro,
neuro,

chron, g.i.,
hema

L - 32 mg/kg/day
(chron, hema)

inhalation repro,
neuro,
chron,
hema 

L - 14 mg/kg/day
(chron, hema,

decreased body
weight gain)d

toxic effects based on oral studies;
TSCA §4 review, SIDS dossier
available

Diethylene glycol monobutyl
ether

27
28

112-34-5 dermal hema N - 191 mg/kg/day TSCA §4, SIDS reviews available

inhalation dev, repro,
chron,
hema

N - 14 ppm no effects observed

Dimethyl adipate 4 627-93-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters

Dimethyl glutarate 4 1119-40-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Dimethyl succinate 4 106-65-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters

Dipropylene glycol
monobutyl ether

21 29911-28-2 dermal neuro dermal LD50  - 5860 µL/kgc

inhalation oral LD  - 1620 µg/kg50
c

Dipropylene glycol methyl
ether

9
30

34590-94-8 dermal N - (5 mL/kg) 4750
mg/kg/day

TSCA §4 dermal testing planned

inhalation  neuro,
chron, resp

L - (200 ppm) 1213
mg/m3 (increased

kidney weight)e

Distillates (petroleum),
hydrotreated middle

22 64742-46-7 dermal equivocal skin tumor response in
mice through dermal exposure,
positive Ames assay in multiple
strains, with and without activation. 
No increased frequency of
micronuclei in mouse bone marrow
cells

inhalation

Ethoxylated nonylphenol 13
25

9016-45-9  
26027-38-3 
68412-54-4

dermal chron,
resp, g.i.

N - 500 mg/kg/day
(dev/repro)

possible endocrine 
disrupter

inhalation dev, chron N- 30 mg/kg/dayd

Ethylenediaminetetraacetic
acid, tetrasodium salt

32 64-02-8 dermal SAT report - low to moderate
concern; poor skin absorptioninhalation

Fatty acids,
methyl estersl

32 68002-82-4
67762-38-3
61790-69-0

dermal SAT report; the surfactant activity
of this chemical will result in eye
and lung irritation

inhalation

Hydrocarbons, terpene
processing by-products

32 68956-56-9 dermal SAT report - low concern

inhalation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

d-Limonene 16 5989-27-5 dermal N - 250 mg/kg/day
(increased

hepatocyte nuclei
and cytomegaly in

male mice)  d

inhalation dev, repro,
neuro,
chron,
hema

N - 250 mg/kg/day
(increased

hepatocyte nuclei
and cytomegaly in

male mice)  d

Linalool 18 78-70-6 dermal L - 500 mg/kg/day
(increased liver

weight)d

inhalation neuro,
chron 

L - 500 mg/kg/day
(increased liver

weight)d

toxic effects based on oral study

Mineral Spirits (light
hydrotreated)

7
20

64742-47-8 dermal dermal LD  >5000mg/kg  (rabbits)50
c

limited evidence for
carcinogenicity (IARC);
appearance of papillomas at 50
mg for 80 weeks, no control data

inhalation oral LD  - 8532 mg/kg50
c

N-Methylpyrrolidone 1
10

872-50-4 dermal dev, repro N - 237 mg/kg/day
(dev, repro)

TSCA §4 review available

inhalation chron,
resp, hema

N - (10 ppm) 40.5
mg/m (chron)3e 

Naphtha (petroleum),
hydrotreated heavy

32 64742-48-9 dermal SAT report - low moderate
concern

inhalation resp, neuro SAT report - low moderate
concern; lung irritation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Nerol 22 106-25-2 dermal SAT report; dermal LD50  > 5000
mg/kgc

inhalation dev SAT report; oral LD  - 450050

mg/kgc

Oxirane, methyl, polymer
with oxirane, monodecyl
ether

32 37251-67-5 dermal SAT report

inhalation

2-Pinanol 32 473-54-1 dermal SAT report

inhalation

Plinols 32 72402-00-7 dermal no information available

inhalation no information available

Polyethoxylated
isodecyloxypropylamine

32 68478-95-5 dermal SAT report

inhalation

Poly(oxy-1,2-ethanediyl), �
-hexyl-7-hydroxy-

32 31726-34-8 dermal SAT report

inhalation

Propanoic acid, 3-
ethoxyethyl ester

22 763-69-9 dermal dermal LD50 - 10000 mg/kg

inhalation oral LD  - 5000 mg/kg50
c

Propylene glycol 11
21
29

57-55-6 dermal 20 mg/kg/day
(hema)d

no evidence of carcinogenic
effects by dermal exposure;
questionably positive Salmonella
test (host-mediated) with Strains
G46 and TA1530; positive for
chromosome aberrations in
hamster fibroblasts, negative in
other mammalian cells

inhalation chron,
hema

20 mg/kg/day
(hema)

toxic effects based on oral studies;
no evidence of carcinogenic
effects by oral exposure
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Propylene glycol monobutyl
ether

6
15

5131-66-8 dermal N - 11.40 mg/kg/day no systemic effects at highest
dose

inhalation chron, g.i. N - 400 mg/kg/dayd,f toxic effects based on oral studies

Sodium bis(ethylhexyl)
sulfosuccinate

12 577-11-7 dermal N - 50 mg/kg/day  d

(repro/dev)
sensitizer

inhalation dev, neuro,
g.i.

N - 50 mg/kg/day  d

(repro/dev)
toxic effects based on oral studies

Sodium hydroxide 32 1310-73-2 dermal corrosive

inhalation resp

Sodium xylene sulfonate 32 1300-72-7 dermal SAT report

inhalation

Solvent naphtha
(petroleum), heavy aromatic

32 64742-94-5 dermal SAT report - moderate concern

inhalation SAT report - moderate concern

Solvent naphtha
(petroleum), light aliphatic

32 64742-89-8 dermal
hema

N - 370 mg/kg/daya

(hema)
SAT report

inhalation 1300 mg/m3

(hema)

Solvent naphtha
(petroleum), light aromatic

26 64742-95-6 dermal L - 140 mg/kg/day
(repro, dev)a,g

inhalation dev, repro L - (100 ppm) 491
mg/m  (repro, dev)3  e,g

Solvent naphtha
(petroleum), medium
aliphatic

5 64742-88-7 dermal neuro, resp L - 481 mg/kg/day
(increased

leucocytes)a,h

inhalation neuro,
chron,

resp, hema

L - (294 ppm) 1683
mg/m  (increased3e

leucocytes)               h
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Chemical Name Ref
No.*

CAS No. Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Sorbitan, mono-9-
octadecanoate

8 1338-43-8 dermal N - 125 mg/kg/day
(liver, kidney

effects)d

inhalation chron, g.i.,
hema

N - 125 mg/kg/day
(liver, kidney

effects)d

toxic effects based on oral studies

Sorbitan,
monododecanoate,
poly(oxy-1,2-ethanediyl)
derivatives

19 9005-64-5 dermal N - 500 mg/kg/day
(maternal tox/repro)d

inhalation chron, g.i.,
hema

N - 500 mg/kg/day
(maternal tox/repro)

toxic effects based upon oral
studies

Sorbitan, monolaurate 32 5959-89-7 dermal SAT report

inhalation chron, g.i.,
hema

Sorbitan, tri-9-
octadecanoate, poly(oxy-
1,2-ethanediyl) derivatives

32 9005-70-3 dermal SAT report

inhalation chron, g.i.,
hema

Soybean oil, methyl ester 32 67784-80-9 dermal SAT report

inhalation

Soybean oil, polymerized,
oxidized

32 68152-81-8 dermal SAT report

inhalation

Stoddard solvent 2 8052-41-3 dermal chron, g.i.,
hema

L - 137 mg/kg/day
(hema)a,i

inhalation dev, neuro,
chron,

resp, g.i. 

L - (84 ppm) 481
mg/m  (hema)3 e,i

Tall oil, special 32 68937-81-5 dermal SAT report

inhalation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

�-Terpineol 21 98-55-5 dermal SAT report - low moderate
concern

inhalation oral LD s - 5170 mg/kg (rats) and50

1208 mg/kg (mice) (mice-RTECS
Search, 1995)

Terpinolene 21 586-62-9 dermal SAT report; oral LD50 - 4390 mg/kg
(rats)c

inhalation

Tetrapotassium
pyrophosphate

23 7320-34-5 dermal N - 1250 mg/kg/day
(chron)d,j

inhalation chron N - 1250 mg/kg/day
(chron)j

toxic effects based on oral studies

Xylene 3
14
29

1330-20-7 dermal 2 mg/kg/day
(neuro)d

L - 150 mg/kg/day
(increased liver

weight)d

TSCA §4 review available

inhalation dev, neuro,
chron, resp

(2 mg/kg/day) 
7 mg/m3

(neuro)d

L - 50 mg/m  (dev) 3 RfD based on oral study

 Dermal NOAEL/LOAEL or RfD based upon inhalation dataa

 Chron - refers to chronic effect not otherwise listed; commonly includes target organ toxicity such as liver and kidney effectsb

 Available LD50's given only for those chemicals for which no other toxicity information was foundc

 Inhalation or dermal LOAEL/NOAEL or RfD based upon oral datad

 Original data given in ppm, converted to mg/m  using the following conversion:e        3

                                  mg/m  = ppm  x  molecular weight (grams)3

                     24.45

 NOAEL based upon subacute study f

 Molecular weight of 120 based upon C9 fraction g

 Molecular weight of 40 based upon average molecular weight of components h

 Molecular weight of 140 based upon average molecular weight of componentsi

 For rats: ppm in diet x 0.05 = mg/kg/dayj

 SAT reports are generated by the OPPT Structure-Activity Team to predict toxicity based on analog data and/or structure-activity considerations.k

 Fatty acids refers to:  Fatty acids, C -C , methyl esters; Fatty acids, C -C  and C -unsatd., compounds with diethanolamine; and, Fatty acids, tall oil, compoundsl
16 18      16 18  18

with diethanolamine
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 The following references (with the exception of Nos. 24, 26, 27, 28, 29, and 32) were developed from online database searches conducted between February*

and May 1995.  The toxicity data from these references are reported in Table 2-3 and in most cases the primary references were not reviewed.

1. Becci PJ, Knickerbocker MJ, Reagan EI, et al.  1982.  Teratogenicity study of N-methylpyrrolidone after dermal application to Sprague-Dawley
rats.  Fund Appl Toxicol 2:73-76.

2. Carpenter CP, Kinkead ER, Geary DL, et al.  1975.  Petroleum hydrocarbon toxicity studies.  III. Animal and human responses to vapors of
Stoddard solvent.  Toxicol Appl Pharmacol 32:282-297.

3. Condie LW, et al.  1988.  Oral toxicity studies with xylene isomers and mixed xylenes.  Drug Chem Toxicol 11:329-354.

4. E.I. DuPont de Nemours and Company.  1985.  FYI-OTS-0885-0433 INIT.  Inhalation reproduction study in rats exposed to dibasic esters
(DBE) (final Report) with attachments and cover letter dated 032792.  Performed by Haskell Laboratory for Toxicology and Industrial Medicine. 
Washington DC: Office of Pollution Prevention and Toxics, U.S. EPA.  EPA Doc. No. 88-920001533.

5. Exxon.  1980.  TSCA sec 8(e) submission 8EHQ-1079-0312 follow up.  A 12 Week Inhalation Toxicity Study of MRD-78-26 (Isopar C) in the
Rat.  Bio/dynamics Inc.  Project No. 78-7092B.  Washington, DC: Office of Toxic Substances, U.S. Environmental Protection Agency.

6. Hazleton.  1989.  Hazleton Laboratories.  86-890000466S.  A 91-day subchronic percutaneous toxicity with attachments, cover sheets and
letter dated 061289 (sanitized).  Office of Pollution Prevention and Toxics, U.S. EPA, Washington, D.C., 7pp.

7. IARC.  1989.  International Agency for Research on Cancer.  Occupational Exposures in Petroleum Refining.  In: IARC Monographs on the
Evaluation of Carcinogenic Risk to Humans, Vol. 45.  Lyon, France: IARC.

8. Ingram AJ, et al.  1978.  Short-term toxicity study of sorbitan monooleate (Span 80) in rats.  Food Cosmet Toxicol 16(6):535.

9. Landy TD, Yano BL.  1984.  Dipropylene glycol monomethyl ether: a 13-week inhalation toxicity study in rats and rabbits.  Fundam Appl
Toxicol 4:612-617.

10. Lee KP, Chromey NC, Culik R, et al.  1987.  Toxicity of N-methyl-2-pyrrolidone (NMP): Teratogenic, subchronic, and two-year inhalation
studies.  Fund Appl Toxicol 9:222-225.

11. Litton Bionetics, Inc.  1974.  Mutagenic Evaluation of Compound FDA 71-56, Propylene Glycol.  Report No. LBI-2446-294, FDABF-GRAS-294. 
Kensington, MD: Bionetics, Inc.  NTIS PB245450/2.

12. MacKenzie K, Henwood S, Foster G, et al.  1990.  Three-generation reproduction study with dioctyl sodium sulfosuccinate in rats.  Fundam
Appl Toxicol 15(1):53-62.

13. Meyer O, Haubro Anderson P, Hansen EV, Larsen JC.  1988.  Teratogenicity and in vitro mutagenicity studies on nonoxynol-9 and -30. 
Pharmacol Toxicol 62:235-238.

14. Mirkova E, et al.  1983.  Prenatal toxicity of xylene.  J Hyg Epidem Microb Immun 27337-343.
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15. Notox.  1987.  Toxicology Research and Consultancy C.V. 86-890001253.  Assessment of the oral toxicity, including hemolytic activity, of
Dowanol-PnB in the rat: 14-day study.  Office of Pollution Prevention and Toxics., U.S. EPA, Washington, DC., 82 pp.

16. NTP.  1990.  National Toxicology Program.  Toxicology and Carcinogenesis Studies of d-Limonene (CAS No. 5989-27-5) in F344/N Rats and
B6C3F1 Mice (gavage Studies).  Research Triangle Park, NC: NTP.  NTP TR 347.

17. NTP.  1992.  National Toxicology Program.  NTP Technical Report on Toxicology Studies of Diethanolamine (CAS no. 111-42-2) Administered
Topically and in Drinking Water to F344/N Rats and B6C3F  mice.  Technical Report Series No. 20.  U.S. Department of Health and Human1 

Services.

18. Powers KA, Beasley VR.  1985.  Toxicological aspects of linalool: a review.  Vet Hum Toxicol 27:484-486.

19. Price CJ, George JD, Marr MC, et al.  1992.  Final Report on the developmental toxicity of polyoxyethylene sorbitan monolaurate (CAS no.
9005-64-5) in Sprague-Dawley (CD:) rats on gestational days 6 through 15.  NTIS Technical Report (NTIS/PB93-123800); 130pp.

20. RTECS.  1993.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine. 

21. RTECS.  1994.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine.  

22. RTECS.  1995.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine.

23. Shimoji N, Matsushima Y, Imaida K, et al.  1988.  Subchronic oral toxicity of potassium pyrophosphate prior to long term carcinogenic studies
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2.4  ENVIRONMENTAL HAZARD INFORMATION

7KH�FKHPLFDOV�LQ�OLWKRJUDSK\�DUH�GLYLGHG�LQWR�WKUHH�JURXSV������GLVFUHWH�RUJDQLF�FKHPLFDOV�
����SHWUROHXP�SURGXFWV��DQG�����LQRUJDQLF�FKHPLFDOV���:KLOH�WKH�DVVHVVPHQW�SURFHVV�LV�WKH�VDPH
IRU� DOO� WKUHH� JURXSV�� WKH�PHWKRGRORJ\�XVHG� WR�SURYLGH� HVWLPDWHV� RI� WKH�DTXDWLF� WR[LFLW\� RI� WKH
FKHPLFDOV�YDULHV�

2.4.1  Methodology

7KH�(3$�(QYLURQPHQWDO�(IIHFWV�%UDQFK�XVHV�D�VWDQGDUG�DVVHVVPHQW�SURFHVV��VHH�$SSHQGL[
$�� IRU�DVVHVVLQJ� WKH�KD]DUGV�RI�FKHPLFDOV� WR� WKH�DTXDWLF�HQYLURQPHQW�� �7KH�SURFHVV�KDV�EHHQ
GHVFULEHG�LQ�VHYHUDO�SXEOLFDWLRQV��ERWK�LQVLGH�DQG�RXWVLGH�WKH�$JHQF\���$�VXPPDU\�RI�WKH�KD]DUG
DVVHVVPHQW�SURFHVV�DQG�UHIHUHQFHV�DUH�LQ�$SSHQGL[�$���7KH�PHWKRGRORJ\�LQYROYHV�WKH�GHYHORSPHQW
RI�D�VWDQGDUG�KD]DUG�SURILOH�IRU�HDFK�FKHPLFDO�FRQVLVWLQJ�RI�WKUHH�DFXWH�WR[LFLW\�YDOXHV�DQG�WKUHH
FKURQLF�YDOXHV�IRU�DTXDWLF�VSHFLHV���7KH�VWDQGDUG�KD]DUG�SURILOH�FRQVLVWV�RI�WKH�IROORZLQJ�WR[LFLW\
YDOXHV�

� )LVK�DFXWH�YDOXH��XVXDOO\�D�ILVK����KRXU�/& �YDOXH���

� $TXDWLF�LQYHUWHEUDWH�DFXWH�YDOXH��XVXDOO\�D�GDSKQLG����KRXU�/& �YDOXH���

� *UHHQ�DOJDO�WR[LFLW\�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�(& �YDOXH���

� )LVK�FKURQLF�YDOXH��XVXDOO\�D�ILVK����GD\�HDUO\�OLIH�VWDJH�QR�HIIHFW�FRQFHQWUDWLRQ��1(&��

� $TXDWLF�LQYHUWHEUDWH�FKURQLF�YDOXH��XVXDOO\�D�GDSKQLG����GD\�1(&�

� $OJDO�FKURQLF�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�1(&�YDOXH�IRU�ELRPDVV�

)RU�WKH�DFXWH�YDOXHV��WKH�/& ��PRUWDOLW\�� �(& �� �HIIHFWV��UHIHUV�WR�WKH�FRQFHQWUDWLRQ�WKDW��� � ��

UHVXOWV�LQ����SHUFHQW�RI�WKH�WHVW�RUJDQLVPV�DIIHFWHG�DW�WKH�HQG�RI�WKH�VSHFLILHG�H[SRVXUH�SHULRG���7KH
FKURQLF� YDOXHV� UHSUHVHQW� WKH� FRQFHQWUDWLRQ� RI� WKH� FKHPLFDO� WKDW� UHVXOWV� LQ� QR� VWDWLVWLFDOO\
VLJQLILFDQW�HIIHFWV�RQ�WKH�WHVW�RUJDQLVP�IROORZLQJ�D�FKURQLF�H[SRVXUH�

7KH�WR[LFLW\�YDOXHV�PD\�EH�REWDLQHG�IURP�WKH�UHVXOWV�RI�VWDQGDUG�WR[LFLW\�WHVWV�UHSRUWHG�WR
WKH�$JHQF\��SXEOLVKHG�LQ�WKH�OLWHUDWXUH��RU�HVWLPDWHG�XVLQJ�SUHGLFWLYH�WHFKQLTXHV���)RU�WKLV�VWXG\�
GLVFUHWH� RUJDQLF� FKHPLFDOV�ZHUH� DVVHVVHG�XVLQJ�SUHGLFWLYH� HTXDWLRQV� FDOOHG�6WUXFWXUH�$FWLYLW\
5HODWLRQVKLSV��6$5V��WR�HVWLPDWH�WKH�LQKHUHQW�WR[LFLW\�RI�WKHVH�FKHPLFDOV�WR�DTXDWLF�RUJDQLVPV�
7KH� OLWHUDWXUH� VRXUFHV� WKDW� ZHUH� VHDUFKHG� WR� FRQILUP� WKHVH� HVWLPDWHV� DUH� ORFDWHG� LQ� WKH
$GPLQLVWUDWLYH�5HFRUG���1R�GDWD�ZHUH�IRXQG�WR�FRQIOLFW�ZLWK�WKHVH�HVWLPDWHV���7KH�WR[LFLW\�YDOXHV
DUH�IRU�WKH�GLVFUHHW�FKHPLFDO�RQO\��LQWHUDFWLRQV�EHWZHHQ�FKHPLFDOV�ZLWKLQ�D�IRUPXODWLRQ�DUH�QRW
FRQVLGHUHG�

$OWKRXJK�PHDVXUHG� YDOXHV�DUH�SUHIHUUHG�� LQ� WKH�DEVHQFH� RI� WHVW� GDWD��6$5�HVWLPDWHV�� LI
DYDLODEOH�IRU�WKH�FKHPLFDO�FODVV��FDQ�EH�XVHG���7KH�SUHGLFWLYH�HTXDWLRQV��L�H���TXDQWLWDWLYH�VWUXFWXUH�
DFWLYLW\�UHODWLRQVKLSV��DUH�XVHG�LQ�OLHX�RI�WHVW�GDWD�WR�HVWLPDWH�WR[LFLW\�YDOXHV�IRU�DTXDWLF�RUJDQLVPV
ZLWKLQ�D�VSHFLILF�FKHPLFDO�FODVV���7KH�HTXDWLRQV�DUH�GHULYHG�IURP�FRUUHODWLRQ�DQG�OLQHDU�UHJUHVVLRQ
DQDO\VLV�EDVHG�RQ�PHDVXUHG�GDWD��KRZHYHU��WKH�FRQILGHQFH�LQWHUYDO�DVVRFLDWHG�ZLWK�WKH�HTXDWLRQ
LV�QRW�XVHG�WR�SURYLGH�D�UDQJH�RI�WR[LFLW\�YDOXHV���7KXV��WKH�KD]DUG�SURILOH�PD\�FRQVLVW�RI�RQO\
PHDVXUHG�GDWD��RQO\�SUHGLFWHG�YDOXHV��RU�D�FRPELQDWLRQ�RI�ERWK���$OVR��WKH�DPRXQW�RI�GDWD�LQ�WKH
KD]DUG�SURILOH�PD\�UDQJH�IURP�D�PLQLPXP�RI�RQH�DFXWH�RU�FKURQLF�YDOXH�WR�WKH�IXOO�FRPSOLPHQW�RI
WKUHH�DFXWH�YDOXHV�DQG�WKUHH�FKURQLF�YDOXHV�
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6RPH�SHWUROHXP�SURGXFWV�VXFK�DV�PLQHUDO�VSLULWV�DQG�VROYHQW�QDSKWKD�DUH�PL[WXUHV�DQG�GR
QRW�OHQG�WKHPVHOYHV�UHDGLO\�WR�WKH�VWDQGDUG�KD]DUG�DVVHVVPHQW�SURFHVV�XVLQJ�6$5V���7KH�FKHPLFDO
FRQVWLWXHQWV�DQG�WKH�SHUFHQWDJH�RI�HDFK�LQ�WKH�PL[WXUH�YDULHV���7KH�FRQVWLWXHQWV�LQ�WKHVH�SURGXFWV
LQFOXGH� OLQHDU�DQG�EUDQFKHG�SDUDIILQV�� DQG�F\FOLF�SDUDIILQV�ZLWK� WKH� WRWDO�QXPEHU�RI� FDUERQV
YDU\LQJ�EHWZHHQ���DQG������7KH�WR[LFLW\�RI�WKH�SHWUROHXP�SURGXFWV�ZHUH�GHWHUPLQHG�E\�HVWLPDWLQJ
WKH�WR[LFLW\�RI�HDFK�LQGLYLGXDO�FRQVWLWXHQW���$EVHQW�DGHTXDWH�GHVFULSWLRQ�DQG�FKDUDFWHUL]DWLRQ��WKH
DVVXPSWLRQ�LV�PDGH�WKDW�HDFK�FRPSRQHQW�LV�SUHVHQW�DV�DQ�HTXDO�SHUFHQWDJH�LQ�WKH�SURGXFW�DQG
WKH�JHRPHWULF�PHDQ�RI�WKH�UDQJH�RI�HVWLPDWHV�SURYLGHV�WKH�EHVW�HVWLPDWH�RI�WKH�WR[LFLW\���7KHVH
DVVXPSWLRQV�PDQ\�QRW�EH�UHSUHVHQWDWLYH�RI�WKH�PL[WXUH�FXUUHQWO\�RQ�WKH�PDUNHW��EXW�FDQ�EH�XVHG
IRU�VFUHHQLQJ�OHYHO�KD]DUG�DVVHVVPHQWV���7KH�WR[LFLW\�RI�WKH�LQGLYLGXDO�FRPSRQHQWV�RI�WKH�SHWUROHXP
SURGXFWV� LV� EDVHG� RQ� WHVWV� XVLQJ� SXUH� VDPSOHV�� � 7KH� SRWHQWLDO� E\�SURGXFWV� RU� LPSXULWLHV� RI
SHWUROHXP�GLVWLOODWLRQ�WKDW�DUH�W\SLFDOO\� IRXQG�LQ�WKHVH�PL[WXUHV�ZHUH�QRW� LQFRUSRUDWHG�LQ�WKLV
KD]DUG�DVVHVVPHQW��

7KH�FRQFHQWUDWLRQ�RI�FRQFHUQ�ZDV�DOVR�GHULYHG�IRU�HDFK�FKHPLFDO���7KLV�YDOXH�LV�GHULYHG�E\
GLYLGLQJ�WKH�ORZHVW�RI�WKH�WKUHH�FKURQLF�YDOXHV�E\�D�IDFWRU�RI������,I�WKH�GLVFKDUJH�RI�D�FKHPLFDO�WR
WKH� DTXDWLF� HQYLURQPHQW� UHVXOWV� LQ� D� FRQFHQWUDWLRQ� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� FRQFHUQ
FRQFHQWUDWLRQ�VHW��WKHQ�WKH�FKHPLFDO�ZRXOG�EH�KD]DUGRXV�WR�DTXDWLF�RUJDQLVPV�

$VVHVVPHQW�IDFWRUV�ZHUH�XVHG�WR�LQFRUSRUDWH�WKH�FRQFHSW�RI�XQFHUWDLQW\�LQWR�WKH�FRQFHUQ
FRQFHQWUDWLRQV���$VVHVVPHQW�IDFWRUV�DFFRXQW�IRU�ODERUDWRU\�WHVWV�YHUVXV�ILHOG�GDWD�DQG�PHDVXUHG
YHUVXV�HVWLPDWHG�GDWD��DV�ZHOO� DV� VSHFLHV� VHQVLWLYLW\�� � ,Q�JHQHUDO�� LI� RQO\�RQH� WR[LFLW\� YDOXH� LV
DYDLODEOH��WKHUH�LV�D�ODUJH�XQFHUWDLQW\�DERXW�WKH�DSSOLFDELOLW\�RI�WKLV�YDOXH�WR�RWKHU�RUJDQLVPV�LQ
WKH� HQYLURQPHQW�DQG�D� ODUJH�DVVHVVPHQW� IDFWRU�� L�H��������� LV�DSSOLHG� WR� FRYHU� WKH�EUHDGWK�RI
VHQVLWLYLW\�NQRZQ�WR�H[LVW�DPRQJ�DQG�EHWZHHQ�RUJDQLVPV�LQ�WKH�HQYLURQPHQW���&RQYHUVHO\��WKH
PRUH�LQIRUPDWLRQ�WKDW�LV�DYDLODEOH�UHVXOWV�LQ�PRUH�FHUWDLQW\�DERXW�WKH�WR[LFLW\�YDOXHV��DQG�UHTXLUHV
WKH�XVH�RI�D�VPDOOHU�DVVHVVPHQW�IDFWRU���)RU�H[DPSOH��LI�WR[LFLW\�YDOXHV�DUH�GHULYHG�IURP�ILHOG�WHVWV�
WKHQ�DQ�DVVHVVPHQW�IDFWRU�RI���LV�XVHG���$VVHVVPHQW�IDFWRUV�RI������������DQG������DUH�JHQHUDOO\
DSSOLHG�IRU�FKURQLF�ULVN�GHSHQGLQJ�RQ�WKH�DPRXQW�DQG�W\SH�RI�WR[LFLW\�GDWD�LQ�WKH�KD]DUG�SURILOH�

2.4.2  Results

��7KH�UHVXOWV�RI�WKH�HVWLPDWHG�DTXDWLF�WR[LFLW\�GHWHUPLQDWLRQV�DUH�VXPPDUL]HG�LQ�7DEOH�����
7KH�FKHPLFDOV�DUH�OLVWHG�DOSKDEHWLFDOO\���1R�YDOLG�SXEOLVKHG�OLWHUDWXUH�ZHUH�IRXQG�WR�FRQIOLFW�ZLWK
WKH�HVWLPDWHG�YDOXHV���7KH�IXOO�OLWHUDWXUH�VHDUFKHV�FRQGXFWHG�DUH�DYDLODEOH�LQ�WKH�$GPLQLVWUDWLYH
5HFRUG���)RU�HDFK�FKHPLFDO��WKH�HVWLPDWHG�WR[LFLW\�YDOXHV�LQ�PJ�/��SSP��IRU�DFXWH�DQG�FKURQLF
HIIHFWV�RI�ILVK��GDSKQLG�DQG�DOJDH�DUH�JLYHQ���7KH�ODVW�FROXPQ�VKRZV�WKH�FRQFHUQ�FRQFHQWUDWLRQ�VHW
IRU�WKH�FKHPLFDO�LQ�WKH�ZDWHU���%DVHG�RQ�WKH�PHWKRGRORJ\�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKH
KD]DUG�SRWHQWLDO�RI�WKH�YDULRXV�SURGXFWV�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�

0LQHUDO�6SLULWV

0LQHUDO�VSLULWV�FRQVLVW�RI�OLQHDU�DQG�EUDQFKHG�SDUDIILQV�DQG�F\FOLF�SDUDIILQV���%DVHG�RQ�WKH
LQIRUPDWLRQ� SURYLGHG�� WKH� DVVHVVPHQW�ZDV� EDVHG� RQ� WKH� HVWLPDWHG� WR[LFLW\� IRU� Q�KH[DQH� DQG
HWK\OF\FORKH[DQH���7KH�OLQHDU�IRUP�RI�Q�KH[DQH�LV�DSSUR[LPDWHO\�WZR�WLPHV�PRUH�WR[LF�WKDQ�F\FOLF
KH[DQH���7KH�ORZHVW�FKURQLF�YDOXH�IRU�Q�KH[DQH�LV�������PJ�/�IRU�ILVK�DQG�WKH�ORZHVW�FKURQLF�YDOXH
IRU�HWK\OF\FORKH[DQH�LV������PJ�/�IRU�ILVK�

1DSKWKD�6ROYHQWV

7KH�PRQRPHUV�DVVRFLDWHG�ZLWK�WKH�YDULRXV�QDSKWKD�PL[WXUHV�LQFOXGH�OLQHDU�DQG�EUDQFKHG
SDUDIILQV��F\FOLF�SDUDIILQV�DQG�DURPDWLFV�VXFK�DV�QDSKWKDOHQH���7KH�FDUERQ�FKDLQ�OHQJWKV�YDU\�IURP
SURGXFW�WR�SURGXFW�DQG�VSDQ�WKH�UDQJH�IURP���WR�����
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Table 2-5.  Estimated Aquatic Toxicity Values of Blanket Wash Chemicals
 Based on SAR Analysis (mg/L)

Chemical Chronic Toxicity ConcernAcute ToxicityAcute Toxicity
Concen-
trationFish Invert Algal  Fish Invert Algal

Alcohols, C -C , ethoxylated 1.0 1.0 1.0 0.1 0.1 0.1 0.0112 15

Benzene, 1,2,4-trimethyl 0.97 1.2 0.84 0.17 0.15 0.28 0.02

Benzenesulfonic acid, dodecyl 2.6 2.6 0.007 0.4 0.4 0.005 0.001

Benzenesulfonic acid, dodecyl-, compounds with 2.6 2.6 30.0 0.4 0.3 10.0 0.03
2-aminoethanol

Benzenesulfonic acid, dodecyl-,compounds with 2.6 2.6 0.007 0.4 0.4 0.005 0.001
2-propanamine

Benzenesulfonic acid, (tetrapropenyl)-, 2.6 2.6 0.007 0.4 0.4 0.005 0.001
compounds with 2-propanamine

Benzenesulfonic acid, C -C -alkyl derivatives, 0.75 0.75 0.002 0.12 0.12 0.001 0.00110 16

compounds with 2-propanamine

Butyrolactone 140 >1000 >1000 14 >100 >100 1.4

Cumene 2.1 2.6 1.8 0.37 0.28 0.48 0.03

Diethanolamine >1000 220 130 >100 22 12.8 1.3

Diethylene glycol monobutyl ether >1000 >1000 860 140 40 40 4.0

Dimethyl adipate 140 >1000 11 14 >100 8.4 0.84

Dimethyl glutarate 245 >1000 18 24 >100 13.6 1.4

Dimethyl succinate 165 >1000 12.5 16 >100 9.3 0.9

Dipropylene glycol monobutyl ether 400 410 250 50 17 19 1.7

Dipropylene glycol methyl ether >1000 >1000 >1000 184 149 877 14.9

Distillates (petroleum), hydrotreated, middle 1.8 2.2 1.5 0.31 0.23 0.38 0.02

Ethoxylated nonylphenol 2.0 2.0 2.0 0.2 0.2 0.2 0.0011

Ethylenediaminetetraacetic acid, tetrasodium salt 430 100 3.0 10.0 23.0 0.88 0.09

Fatty acids, C -C  methyl * * * * * * *16 18

esters

2

Fatty acids, C -C  and C -unsatd, compounds 140 120 70 20 20 40 2.016 18  18

with diethanolamine

Fatty acids, tall oil, compounds with 160 200 100 20 30 20 2.0
diethanolamine

Hydrocarbons, terpene processing by-products 0.86 1.1 0.76 0.16 0.14 0.27 0.01

d-Limonene 0.81 1.0 0.72 0.15 0.14 0.27 0.01

Linalool 45 50 32 6.1 3.0 4.1 0.3

Mineral spirits (light hydrotreated) 1.8 2.2 1.5 0.31 0.23 0.38 0.02

N-Methylpyrrolidone 1000 1000 1000 100 370 260 30

Naptha (petroleum), hydrotreated heavy * * * 0.006 0.013 0.03 0.001

Nerol 28 31 20 4.0 2.1 3.0 0.21

Oxirane, methyl, polymer with oxirane, 16 16 20 1.6 1.6 5.0 0.16
monodecyl ether

2-Pinanol 31 35 22 4.4 2.3 3.2 0.23

Pinols 170 180 112 21 8.5 10.0 0.85

Polyethoxylated isodecyloxypropylamine 13 13 13 1.3 1.3 1.3 0.13

Poly(oxy-1,2-ethanediyl), �-hexyl-7-hydroxy 320 320 300 32 32 40 3.2
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Propanoic acid, 3-ethoxy-, ethyl ester 60 650 4.7 6.0 70 3.5 0.35

Propylene glycol >1000 >1000 >1000 >100 >100 >100 >10

Propylene glycol monobutyl ether >1000 >1000 >1000 >100 >100 >100 >100

Sodium bis(ethylhexyl) sulfosuccinate 3 3 3 5 5 3 0.05

Sodium hydroxide >1000 >1000 >1000 >100 >100 >100 >10

Sodium xylene sulfonate >1000 >1000 >1000 >100 >100 >100 >10

Solvent naphtha (petroleum), heavy aromatic 0.6 0.77 0.55 0.12 0.12 0.23 0.012

Solvent naphtha (petroleum), light aliphatic 3.3 3.9 2.6 0.53 0.36 0.58 0.036

Solvent naphtha (petroleum), light aromatic 5.5 6.5 4.4 0.88 0.59 0.93 0.059

Solvent naphtha (petroleum), medium aliphatic * * * 0.001 0.002 0.005 0.001

Sorbitan, mono-9-octadecenoate 20 20 20 3 3 5 0.3

Sorbitan, monododecanoate, poly(oxy-1,2- 20 20 20 3 3 3 0.3
ethanediyl) derivatives

Sorbitan, monolaurate 11 20 0.93 2 3 0.69 0.07

Sorbitan, tri-9-octadecenoate, poly(oxy-1,2- 20 20 20 3 3 3 0.3
ethanediyl) derivatives

Soybean oil, methyl ester * * * * * * *

Soybean oil, polymerized, oxidized * * * * * * *

Stoddard solvent 1.8 2.2 1.5 0.31 0.23 0.38 0.02

Tall oil, special * * * * * * *

�-Terpineol 33 37 24 4.7 2.4 3.3 0.24

Terpinolene 0.81 1.0 0.72 0.15 0.14 0.26 0.014

Tetrapotassium pyrophosphate >100 >100 <1.0 >10 >10 0.06 0.006

Xylene 3.5 4.1 2.8 0.57 0.40 0.64 0.04

nylphenol.  Evidence suggests that nonylphenol may be an
 There is a concern that this chemical may degrade to no         1

endocrine disrupter.  Until such time as conclusive evidence resolves this issue, the concern concentration is set at 0.001
mg/L.
 * = No effects expected in a saturated solution during prescribed exposure period.2
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)RU�WKH�SXUSRVH�RI�DQ�RYHUDOO�DVVHVVPHQW��WKH�OLVWHG�FKHPLFDOV�FDQ�EH�UDQNHG�DFFRUGLQJ�WR
WKH�HVWLPDWHG�FKURQLF�YDOXH���7KLV�KD]DUG�UDQNLQJ��GHYHORSHG�E\�WKH�(3$�(QYLURQPHQWDO�(IIHFWV
%UDQFK��LV�EDVHG�RQ�VFRULQJ�WKH�FKHPLFDOV�DV�+LJK��0RGHUDWH�RU�/RZ�FRQFHUQ�IRU�FKURQLF�HIIHFWV
DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD�

������PJ�/ � � � � � � � � � � � � � � � � � +LJK
������WR������PJ�/ � � � � � � � � � � � 0RGHUDWH
!����PJ�/ � � � � � � � � � � � � � � � � � � /RZ

6HH�$SSHQGL[�$�IRU�WKH�EDVLV�DQG�FLWDWLRQV�VXSSRUWLQJ�WKHVH�FULWHULD�DQG�KD]DUG�UDQNLQJV�

7KH�UHVXOWV�RI�WKLV�UDQNLQJ�DUH�VXPPDUL]HG�LQ�7DEOH�������7KH�FKHPLFDOV�DUH�UDQNHG�IURP�WKH
KLJKHVW�KD]DUG�SRWHQWLDO�WR�WKH�ORZHVW��EDVHG�RQ�ORZHVW�RI�WKH�WKUHH�HVWLPDWHG�FKURQLF�YDOXHV�IRU
HDFK�FKHPLFDO���7KH�SHWUROHXP�SURGXFWV�DUH�UDWHG�DV�KLJK�KD]DUG�WR�DTXDWLF�RUJDQLVPV�DQG�WKH
FRQFHUQ�LV�IRU�FKURQLF�HIIHFWV���7KLV�UHODWLYH�UDQNLQJ�RI�WR[LFLW\�SURYLGHV�JXLGDQFH�WR�WKH�VHOHFWLRQ
DQG�XVH�RI�FKHPLFDOV�WKDW�DUH�OHVV�KD]DUGRXV�WR�DTXDWLF�RUJDQLVPV���,Q�DGGLWLRQ�WR�WKLV�UDQNLQJ
V\VWHP�XVHG�E\�2337��RWKHU�DTXDWLF�KD]DUG�UDQNLQJ�V\VWHPV�H[LVW�WKDW�FRXOG�EH�DSSOLHG�

Table 2-6.  Environmental Hazard Ranking of Blanket Wash Chemicals 1

Chemical CAS Number Chronic Value
Lowest Hazard Rank

(mg/L)

Ethoxylated nonylphenol various given H2

Benzenesulfonic acid, C -C -alkyl derivatives, 68584-24-7 0.001 H10 16

compounds with 2-propanamine

Solvent naphtha (petroleum), medium aliphatic 64742-88-7 0.001 H

Benzenesulfonic acid, dodecyl- 27176-87-0 0.005 H

Benzenesulfonic acid, dodecyl,(tetrapropenyl)-, 157966-96-6 0.005 H
compounds with 2-propanamine

Benzenesulfonic acid, dodecyl-, compounds with 26264-05-1 0.005 H
2-propanamine

Naphtha (petroleum), hydrotreated heavy 64742-48-9 0.006 H

Alcohols, C -C , ethoxylated 68131-39-5 0.1 H12 15

Solvent naphtha (petroleum), heavy aromatic 64742-94-5 0.12 M

Hydrocarbons, terpene processing by-products 68956-56-0 0.14 M

d-Limonene 5989-27-55 0.140 M

Terpinolene 586-62-95 0.140 M

Tetrapotassium pyrophosphate 7320-34-57 0.140 M

Benzene, 1,2,4-trimethyl 95-63-69 0.150 M

Stoddard solvent 8052-41-38 0.230 M

Mineral spirits, light hydrotreated 64742-47-8 0.23 M

Distillates (petroleum), hydrotreated. middle 64742-46-7 0.23 M

Cumene 98-82-8 0.28 M
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Benzenesulfonic acid, dodecyl-, compounds with 26836-07-7 0.30 M
2-aminoethanol

Solvent naphtha (petroleum), light aliphatic 64742-89-8 0.36 M

Xylene 1330-20-7 0.4 M

Sodium bis(ethylhexyl) sulfosuccinate 577-11-7 0.5 M

Solvent naphtha (petroleum), light aromatic 64742-95-6 0.59 M

Sorbitan, monolaurate 5959-89-7 0.69 M

Ethylenediaminetetraacetic acid, tetrasodium 64-02-8 0.88 M
salt

Polyethoxylated isodecyloxypropylamine 68478-95-5 1.3 M

Oxirane, methyl, polymer with oxirane, 37251-67-5 1.6 M
monodecyl ether

Nerol 106-25-2 2.1 M

2-Pinanol 473-54-1 2.3 M

�-Terpineol 98-55-5 2,4 M

Sorbitan, mono-9-octadecenoate 1338-43-8 3.0 M

Linalool 78-70-6 3.0 M

Sorbitan, tri-9-octadecenoate, poly(oxy-1,2- 9005-70-3 3.0 M
ethanediyl) derivatives

Sorbitan, monododecanoate, poly(oxy-1,2- 9005-64-5 3.0 M
ethanediyl) derivatives

Propanoic acid, 3-ethoxy-, ethyl ester 763-69-9 3.5 M

Dimethyl adipate 627-93-0 8.4 M

Pinols 72402-00-7 8.5 M

Dimethyl succinate 106-65-0 9.3 M

Diethanolamine 111-42-2 13 L

Dimethyl glutarate 1119-40-0 13 L

Butyrolactone 96-48-0 14 L

Dipropylene glycol monobutyl ether 29911-28-2 17 L

Propylene glycol monobutyl ether 5131-66-8 20 L

Fatty acids, C -C , compounds with 68002-82-4 20 L16 18

diethanolamine

Fatty acids, tall oil, compounds with 61790-69-0 20 L
diethanolamine

Poly(oxy-1,2-ethanediyl), �-hexyl- -hydroxy 31726-34-8 32 L

Diethylene glycol monobutyl ether 112-34-5 40 L

Propylene glycol 57-55-6 100 L

Sodium xylene sulfonate 1300-72-7 100 L
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Sodium hydroxide 1310-73-2 100 L

N-Methylpyrrolidone 872-50-4 100 L

Dipropylene glycol methyl ether 34590-94-8 149 L

Tall oil, special 68937-81-5 * L3

Fatty acids, C -C , methyl esters 67762-38-3 * L16 18

Soybean oil, methyl esters 67784-80-9 * L

Soybean oil, polymerized, oxidized 68152-81-8 * L

 Ranking based on the lowest estimated chronic value; H = High, M = Moderate, L = Low.1

 There is a concern that this chemical may degrade to nonylphenol.  Evidence suggests that nonylphenol may be an2

endocrine disrupter.  Until such time as conclusive evidence resolves this issue, a "high" aquatic hazard ranking is
automatically assigned whenever a compound contains nonylphenol.
 * = No effects in a saturated solution during the prescribed test duration.3
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7KLV� VHFWLRQ�GHVFULEHV� WKH� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV� WKDW�PD\� DIIHFW� WKH�XVH� RI
EODQNHW�ZDVK�FKHPLFDOV���,QIRUPDWLRQ�RQ�WKH�26+$�3(/V�LV�SURYLGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV
RQO\�� �'LVFKDUJHV�RI�EODQNHW�ZDVK�FKHPLFDOV�PD\�EH� UHVWULFWHG�E\�DLU��ZDWHU�DQG�VROLG�ZDVWH
UHJXODWLRQV��LQ�DGGLWLRQ��IDFLOLWLHV�PD\�EH�UHTXLUHG�WR�UHSRUW�UHOHDVHV�RI�VRPH�EODQNHW�ZDVK�SURGXFWV
VXEMHFW� WR� WKH� IHGHUDO� 7R[LF� 5HOHDVH� ,QYHQWRU\� �75,�� SURJUDP�� � 7DEOH� ���� LGHQWLILHV� IHGHUDO
UHJXODWLRQV�WKDW�JRYHUQ�UHOHDVHV�RI�VSHFLILF�EODQNHW�ZDVK�FKHPLFDOV�� LQ�DGGLWLRQ��HPLVVLRQV�RU
GLVSRVDO� RI� VRPH� FKHPLFDOV�PD\� EH� UHJXODWHG� XQGHU� JHQHUDO� SURYLVLRQV�� �7KLV� GLVFXVVLRQ� RI
HQYLURQPHQWDO� VWDWXWHV� SRWHQWLDOO\� DIIHFWLQJ� EODQNHW� ZDVK� FKHPLFDOV� LV� LQWHQGHG� IRU
LQIRUPDWLRQ�SXUSRVHV� RQO\�� � 7KHUHIRUH�� LW� VKRXOG�QRW� EH� UHOLHG� RQ� E\� FRPSDQLHV� LQ� WKH
SULQWLQJ�LQGXVWU\�WR�GHWHUPLQH�DSSOLFDEOH�UHJXODWRU\�UHTXLUHPHQWV�

Table 2-7.  Blanket Wash Use Cluster Chemicals Which Trigger Federal 
Environmental Regulations a

Chemical  CAS# (lbs)  Pollutant  RQ (lbs)  (TRI) (ppm)  RCRA

CWA 311 Hazardous  SARA OSHAPE
RQ Air CERCLA  313 L

CAA 112B

b

Benzene, 1,2,4-
trimethyl 95-63-6 X

Cumene 98-82-8 X 5,000 X 50 U055

Diethanolamine 111-42-2 X X

Ethylene glycol see below X X 100
ethersc

d

Dodecylbenzene
sulfonic acid                 27176-87-0 1,000 1,000

N-Methylpyrrolidone 872-50-4 X

Sodium 577-11-7 2
bis(ethylhexyl)
sulfosuccinate

e

Sodium hydroxide 1310-73-2 1,000 1,000 2e

Stoddard solvent 8052-41-3 100

Xylene 1330-20-7 1,000 X 1,000 X 100 U239

 See following pages for a description of each acronym and regulation.a

 Permissible Exposure Limit (PEL) as an eight-hour Time Weighted Average concentration (ppm).b

 The generic chemical category Glycol ethers is listed as a CAA 112B Hazardous Air Pollutant (HAP) and on SARAc

313 TRI.  The only glycol ether found in these blanket washes that is considered a HAP is diethylene glycol
monobutyl ether (CAS No. 112-34-5).  The propylene glycol ethers are not included in the glycol ether category
under this law and are not considered HAPs.
 Dipropylene glycol methyl ether has a PEL of 100 ppm.d

 OSHA ceiling value.e
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7KH�DSSOLFDELOLW\�RI�PDQ\�IHGHUDO�UHJXODWLRQV�LV�GHWHUPLQHG�LQ�SDUW�E\�WKH�FKHPLFDOV�EHLQJ
XVHG�DW�D�IDFLOLW\���7KLV�VHFWLRQ�FRYHUV�FKHPLFDOV�WKDW�WKH�SULQWLQJ�LQGXVWU\�KDV�LGHQWLILHG�DV�EHLQJ
XVHG� LQ� WKH� OLWKRJUDSKLF�EODQNHW�ZDVK�SURFHVV�� �+RZHYHU�� LQGLYLGXDO� IDFLOLWLHV�KDYH� WKHLU� RZQ
FKHPLFDO�XVH�SDWWHUQV��ZKLFK�PHDQV�WKDW�D�SDUWLFXODU�IDFLOLW\�PD\�XVH�FKHPLFDOV�WKDW�DUH�QRW�OLVWHG
RQ�7DEOH������RU�PD\�XVH�VRPH�EXW�QRW�DOO�RI�WKHP���$V�D�UHVXOW��HDFK�IDFLOLW\�PXVW�LGHQWLI\�WKH
XQLYHUVH�RI�UXOHV�WKDW�DSSO\�WR�LW�E\�H[DPLQLQJ�WKH�UHJXODWLRQV�WKHPVHOYHV�

7KLV�VHFWLRQ�RQO\�GLVFXVVHV�IHGHUDO�HQYLURQPHQWDO�VWDWXWHV���+RZHYHU��LPSOHPHQWDWLRQ�RI
PDQ\� IHGHUDO�SURJUDPV� LV�GHOHJDWHG� WR�VWDWHV� WKDW�KDYH�SURJUDPV�DW� OHDVW�DV�VWULQJHQW�DV� WKH
DSSOLFDEOH�IHGHUDO�SURJUDP���7KXV��HYHQ�ZKHUH�IHGHUDO�UHJXODWLRQV�DSSO\��VWDWH�ODZV�PD\�LPSRVH
DGGLWLRQDO� UHTXLUHPHQWV� WKDW� DUH� QRW� DGGUHVVHG� KHUH�� � 7KHUH� PD\� DOVR� EH� VWDWH� RU� ORFDO
UHTXLUHPHQWV�ZKHUH�QR� IHGHUDO�UHJXODWLRQV�H[LVW�� �7KLV�VHFWLRQ�SURYLGHV�DQ�RYHUYLHZ�RI� IHGHUDO
UHJXODWLRQV�DIIHFWLQJ�WKH�OLWKRJUDSK\�VHFWRU�RI�WKH�FRPPHUFLDO�SULQWLQJ�LQGXVWU\�DQG�RI�WKH�VSHFLILF
FKHPLFDOV� XVHG� LQ� WKH� EODQNHW� ZDVK� XVH� FOXVWHU� WKDW� PD\� WULJJHU� SDUWLFXODU� UHJXODWRU\
UHTXLUHPHQWV�

&OHDQ�:DWHU�$FW

7KH�&OHDQ�:DWHU�$FW��&:$��LV�WKH�EDVLF�)HGHUDO�ODZ�JRYHUQLQJ�ZDWHU�SROOXWLRQ�FRQWURO�LQ�WKH
8QLWHG�6WDWHV�WRGD\�

3DUW� ���� RI� WKH� )HGHUDO� :DWHU� 3ROOXWLRQ� &RQWURO� $FW� �):3&$�� GHVLJQDWHV� KD]DUGRXV
VXEVWDQFHV� XQGHU� 6HFWLRQ� ����E�����D�� RI� WKH� &OHDQ� :DWHU� $FW�� DQG� 3DUW� ���� RI� WKH� ):3&$
HVWDEOLVKHV�WKH�5HSRUWDEOH�4XDQWLW\��54��IRU�HDFK�VXEVWDQFH�OLVWHG�LQ�3DUW������:KHQ�DQ�DPRXQW
HTXDO� WR�RU� LQ� H[FHVV�RI� WKH�54� LV�GLVFKDUJHG�� WKH� IDFLOLW\�PXVW�SURYLGH�QRWLFH� WR� WKH�)HGHUDO
JRYHUQPHQW�RI�WKH�GLVFKDUJH��IROORZLQJ�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�UHTXLUHPHQWV�VHW�IRUWK�LQ���
&RGH�RI�)HGHUDO�5HJXODWLRQV� �&)5�����������7KLV�UHTXLUHPHQW�GRHV�QRW�DSSO\�WR� IDFLOLWLHV�WKDW
GLVFKDUJH�WKH�VXEVWDQFH�XQGHU�D�1DWLRQDO�3ROOXWLRQ�'LVFKDUJH�(OLPLQDWLRQ�6\VWHP��13'(6��SHUPLW
RU�D�3DUW�����:HWODQGV��GUHGJH�DQG�ILOO��SHUPLW��RU�WR�D�3XEOLFO\�2ZQHG�7UHDWPHQW�:RUNV��327:��
DV�ORQJ�DV�DQ\�DSSOLFDEOH�HIIOXHQW�OLPLWDWLRQV�RU�SUHWUHDWPHQW�VWDQGDUGV�KDYH�EHHQ�PHW�

7KH�13'(6�SHUPLW�SURJUDP�FRQWDLQV�UHJXODWLRQV�JRYHUQLQJ�WKH�GLVFKDUJH�RI�SROOXWDQWV�WR
ZDWHUV�RI�WKH�8QLWHG�6WDWHV��7KH�13'(6�SURJUDP�UHTXLUHV�SHUPLWV�IRU�WKH�GLVFKDUJH�RI��SROOXWDQWV�
IURP�DQ\��SRLQW�VRXUFH��LQWR��QDYLJDEOH�ZDWHUV���7KH�&OHDQ�:DWHU�$FW�GHILQHV�DOO�RI�WKHVH�WHUPV
EURDGO\��DQG�D�VRXUFH�ZLOO�EH�UHTXLUHG�WR�REWDLQ�DQ�13'(6�SHUPLW�LI�LW�GLVFKDUJHV�DOPRVW�DQ\WKLQJ
GLUHFWO\�WR�VXUIDFH�ZDWHUV��$�VRXUFH�WKDW�VHQGV�LWV�ZDVWHZDWHU�WR�D�SXEOLFO\�RZQHG�WUHDWPHQW�ZRUNV
�327:�� ZLOO� QRW� EH� UHTXLUHG� WR� REWDLQ� DQ� 13'(6� SHUPLW�� EXW�PD\� EH� UHTXLUHG� WR� REWDLQ� DQ
LQGXVWULDO�XVHU�SHUPLW�IURP�WKH�327:�WR�FRYHU�LWV�GLVFKDUJH�

,Q�DGGLWLRQ�WR�RWKHU�SHUPLW�DSSOLFDWLRQ�UHTXLUHPHQWV��IDFLOLWLHV�LQ�WKH�LQGXVWULDO�FDWHJRU\�RI
3ULQWLQJ�DQG�3XEOLVKLQJ��DQG�RU�LQ�3KRWRJUDSKLF�(TXLSPHQW�DQG�6XSSOLHV��ZLOO�QHHG�WR�WHVW�IRU�DOO
����SULRULW\�SROOXWDQWV�OLVWHG�LQ����&)5�����$SSHQGL[�'��(DFK�DSSOLFDQW�DOVR�PXVW�LQGLFDWH�ZKHWKHU
LW�NQRZV�RU�KDV�UHDVRQ�WR�EHOLHYH�LW�GLVFKDUJHV�DQ\�RI�WKH�RWKHU�KD]DUGRXV�VXEVWDQFHV��RU�QRQ�
FRQYHQWLRQDO�SROOXWDQWV�ORFDWHG�DW����&)5�����$SSHQGL[�'��4XDQWLWDWLYH�WHVWLQJ�LV�QRW�UHTXLUHG�IRU
WKH�RWKHU�KD]DUGRXV�SROOXWDQWV��KRZHYHU��WKH�DSSOLFDQW�PXVW�GHVFULEH�ZK\�LW�H[SHFWV�WKH�SROOXWDQW
WR�EH�GLVFKDUJHG�DQG�SURYLGH�WKH�UHVXOWV�RI�DQ\�TXDQWLWDWLYH�GDWD�DERXW� LWV�GLVFKDUJH� IRU�WKDW
SROOXWDQW���4XDQWLWDWLYH�WHVWLQJ�LV�UHTXLUHG�IRU�WKH�QRQ�FRQYHQWLRQDO�SROOXWDQWV�LI�WKH�DSSOLFDQW
H[SHFWV�WKHP�WR�EH�SUHVHQW�LQ�LWV�GLVFKDUJH��

)RU�WKH�SXUSRVH�RI�UHSRUWLQJ�RQ�HIIOXHQW�FKDUDFWHULVWLFV�LQ�SHUPLW�DSSOLFDWLRQV��WKHUH�H[LVWV
D�VPDOO�EXVLQHVV�H[HPSWLRQ�����&)5���������J������IRU�DOO�DSSOLFDQWV�IRU�13'(6�SHUPLWV�ZLWK�JURVV
WRWDO�DQQXDO�VDOHV�DYHUDJLQJ�OHVV�WKDQ����������SHU�\HDU��LQ�VHFRQG�TXDUWHU������GROODUV���7KLV
H[HPSWV�WKH�VPDOO�EXVLQHVV�IURP�VXEPLWWLQJ�TXDQWLWDWLYH�GDWD�RQ�FHUWDLQ�RUJDQLF�WR[LF�SROOXWDQWV
�VHH� ��� &)5� ������� 7DEOH� ,,�� $SSHQGL[� '��� � +RZHYHU�� WKH� VPDOO� EXVLQHVV�PXVW� VWLOO� SURYLGH
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TXDQWLWDWLYH�GDWD�IRU�RWKHU�WR[LF�SROOXWDQWV��PHWDOV�DQG�F\DQLGHV��DQG�WRWDO�SKHQROV��DV�OLVWHG�LQ���
&)5��������7DEOH�,,,��$SSHQGL[�'���7KH�VDPH�UHJXODWLRQV�DSSO\�WR�WKH�VPDOO�EXVLQHVV�FRQFHUQLQJ
WKH�RWKHU�KD]DUGRXV�SROOXWDQWV�DQG�QRQ�FRQYHQWLRQDO�SROOXWDQWV�DV�IRU�WKH�ODUJHU�IDFLOLWLHV��VHH
SUHYLRXV�SDUDJUDSK��

&OHDQ�$LU�$FW

7KH�&OHDQ�$LU�$FW��&$$���ZLWK�LWV������DPHQGPHQWV��VHWV�WKH�IUDPHZRUN�IRU�DLU�SROOXWLRQ
FRQWURO��3DUW�����RI�WKH�&OHDQ�$LU�$FW�HVWDEOLVKHV�UHTXLUHPHQWV�WKDW�GLUHFWO\�UHVWULFW�WKH�HPLVVLRQ
RI�����KD]DUGRXV�DLU�SROOXWDQWV��7KH�(3$�LV�DXWKRUL]HG�WR�HVWDEOLVK�0D[LPXP�$FKLHYDEOH�&RQWURO
7HFKQRORJ\��0$&7��VWDQGDUGV�IRU�VRXUFH�FDWHJRULHV�WKDW�HPLW�DW�OHDVW�RQH�RI�WKH�SROOXWDQWV�RQ�WKH
OLVW��

&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW

7KH�&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW��DOVR�NQRZQ
DV�&(5&/$��RU�PRUH�FRPPRQO\�DV�6XSHUIXQG��LV�WKH�$FW�WKDW�FUHDWHG�WKH�6XSHUIXQG�DQG�VHW�XS
D�YDULHW\�RI�PHFKDQLVPV�WR�DGGUHVV�ULVNV�WR�SXEOLF�KHDOWK��ZHOIDUH��DQG�WKH�HQYLURQPHQW�FDXVHG
E\�KD]DUGRXV�VXEVWDQFH�UHOHDVHV�

6XEVWDQFHV�GHHPHG�KD]DUGRXV�E\�&(5&/$�DUH�OLVWHG�LQ����&RGH�RI�)HGHUDO�5HJXODWLRQV��&)5�
�������%DVHG�RQ�FULWHULD�WKDW�UHODWH�WR�WKH�SRVVLELOLW\�RI�KDUP�DVVRFLDWHG�ZLWK�WKH�UHOHDVH�RI�HDFK
VXEVWDQFH��&(5&/$�DVVLJQV�D�VXEVWDQFH�VSHFLILF�UHSRUWDEOH�TXDQWLW\��54���54V�DUH�HLWKHU�������
�����������RU������SRXQGV��H[FHSW�IRU�UDGLRQXFOLGHV���$Q\�SHUVRQ�LQ�FKDUJH�RI�D�IDFLOLW\��RU�D�YHVVHO�
PXVW�LPPHGLDWHO\�QRWLI\�WKH�1DWLRQDO�5HVSRQVH�&HQWHU�DV�VRRQ�DV�D�SHUVRQ�KDV�NQRZOHGJH�RI�D
UHOHDVH��ZLWKLQ�D����KRXU�SHULRG��RI�DQ�DPRXQW�RI�D�KD]DUGRXV�VXEVWDQFH�WKDW�LV�HTXDO�WR�RU�JUHDWHU
WKDQ�LWV�54� ��7KHUH�DUH�VRPH�H[FHSWLRQV�WR�WKLV�UHTXLUHPHQW��LQFOXGLQJ�H[FHSWLRQV�IRU�FHUWDLQE

FRQWLQXRXV�UHOHDVHV�DQG�IRU�)HGHUDOO\�SHUPLWWHG�UHOHDVHV�

6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6HFWLRQ����

&(5&/$�ZDV�HQDFWHG�LQ������DQG��DPRQJ�RWKHU�DPHQGPHQWV��ZDV�DPHQGHG�LQ������E\�7LWOH
,�RI�WKH�6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$����8QGHU�6$5$�6HFWLRQ������D
IDFLOLW\�WKDW�KDV�PRUH�WKDQ����HPSOR\HHV�DQG�WKDW�PDQXIDFWXUHV��SURFHVVHV�RU�RWKHUZLVH�XVHV�PRUH
WKDQ� ������� RU� ������� SRXQGV� SHU� \HDU� RI� DQ\� WR[LF� FKHPLFDO� OLVWHG� LQ� ��� &RGH� RI� )HGHUDO
5HJXODWLRQV��&)5���������PXVW�ILOH�D�WR[LF�FKHPLFDO�UHOHDVH�LQYHQWRU\��75,��UHSRUWLQJ�IRUP��(3$
)RUP�5��FRYHULQJ�UHOHDVHV�RI�WKHVH�WR[LF�FKHPLFDOV��LQFOXGLQJ�WKRVH�UHOHDVHV�VSHFLILFDOO\�DOORZHG�E\
(3$�RU�6WDWH�SHUPLWV��ZLWK�WKH�(3$�DQG�D�6WDWH�DJHQF\��7KH�WKUHVKROG�IRU�UHSRUWLQJ�UHOHDVHV�LV
�������RU��������SRXQGV��GHSHQGLQJ�RQ�KRZ�WKH�FKHPLFDO�LV�XVHG�����&)5����������)RUP�5�LV�ILOHG
DQQXDOO\��FRYHUV�DOO�WR[LF�UHOHDVHV�IRU�WKH�FDOHQGDU�\HDU��DQG�PXVW�EH�ILOHG�RQ�RU�EHIRUH�WKH�ILUVW�RI
-XO\� RI� WKH� IROORZLQJ�\HDU��7DEOH����� OLVWV� FKHPLFDOV�XVHG�E\� IDFLOLWLHV� LQ� OLWKRJUDSKLF�EODQNHW
ZDVKHV�WKDW�DUH�OLVWHG�LQ�WKH�7R[LF�5HOHDVH�,QYHQWRU\��75,��� ,QGLYLGXDO�IDFLOLWLHV�PD\�XVH�RWKHU
FKHPLFDOV�ZKLFK�DUH�OLVWHG�LQ�WKH�75,��EXW�DUH�QRW�LQ�7DEOH�����

6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6HFWLRQ����

6$5$�6HFWLRQ�����DGGUHVVHV�6XSHUIXQG�VLWH�SULRULW\�FRQWDPLQDQWV���7KLV�OLVW�FRQWDLQV�WKH
����KLJKHVW�UDQNLQJ�VXEVWDQFHV�RI�WKH�DSSUR[LPDWHO\�����SULRULWL]HG�VXEVWDQFHV���7KHVH�FKHPLFDO
VXEVWDQFHV�� IRXQG�DW�6XSHUIXQG�VLWHV��DUH�SULRULWL]HG�EDVHG�RQ�WKHLU� IUHTXHQF\�RI�RFFXUUHQFH�
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WR[LFLW\�UDWLQJ��DQG�SRWHQWLDO�KXPDQ�H[SRVXUH���2QFH�D�VXEVWDQFH�KDV�EHHQ�OLVWHG��WKH�$JHQF\�IRU
7R[LF�6XEVWDQFHV�DQG�'LVHDVH�5HJLVWU\�LV�PDQGDWHG�WR�GHYHORS�D�WR[LFRORJLFDO�SURILOH�WKDW�FRQWDLQV
JHQHUDO�KHDOWK�KD]DUG�DVVHVVPHQWV�ZLWK�HIIHFW�OHYHOV��SRWHQWLDO�H[SRVXUHV��XVHV��UHJXODWRU\�DFWLRQV�
DQG�IXUWKHU�UHVHDUFK�QHHGV�

2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$FW

7KH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ��26+$��ZDV�HVWDEOLVKHG�LQ������XQGHU
WKH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK��26+��$FW�WR�UHGXFH�WKH�RFFXUUHQFH�RI�RFFXSDWLRQDO�KHDOWK
KD]DUGV��DQG�WR�GHYHORS�KHDOWK�DQG�VDIHW\�VWDQGDUGV�DQG�WUDLQLQJ�SURJUDPV�

$V�DXWKRUL]HG�E\�6HFWLRQV���D��RI�WKH�26+�$FW��ZKLFK�HQDEOHV�26+$�WR�SURPXOJDWH�H[LVWLQJ
)HGHUDO�VWDQGDUGV�DQG�QDWLRQDO�FRQVHQVXV�VWDQGDUGV�DV�26+$�VWDQGDUGV��WKH�+HDOWK�6WDQGDUGV
SURJUDP� RI� 26+$� HVWDEOLVKHG� SHUPLVVLEOH� H[SRVXUH� OLPLWV� �3(/V�� IRU� JHQHUDO� LQGXVWU\� $LU
&RQWDPLQDQWV�����&)5�������������$�3(/�LV�D�WRWDO�ZHLJKWHG�DYHUDJH��7:$��FRQFHQWUDWLRQ�WKDW�LV
QRW�WR�EH�H[FHHGHG�LQ�DQ���KRXU�ZRUNGD\�RI�D����KRXU�ZRUN�ZHHN��DVVXPLQJ�D����ZHHN�ZRUN�\HDU
DQG����\HDUV�RI�ZRUN���7KH�PDMRULW\�RI�3(/V�ZHUH�DGRSWHG�IURP�WKH�:DOVK�+HDOH\�3XEOLF�&RQWUDFWV
$FW� ZKLFK� DGRSWHG� VWDQGDUGV� IURP� WKH� ����� 7KUHVKROG� /LPLW� 9DOXHV� �7/9�� RI� WKH� $PHULFDQ
&RQIHUHQFH�RI�*RYHUQPHQWDO�,QGXVWULDO�+\JLHQLVWV��$&*,+��

2Q�-XQH����������LQ�DQ�HIIRUW�WR�LQFUHDVH�WKH�SURWHFWLRQ�RI�WKH�$PHULFDQ�ZRUNHUV��26+$
SURSRVHG�WR�UHYLVH�WKH�3(/V�E\�DGGLQJ�����VXEVWDQFHV�WR�WKH�OLVW�DQG�ORZHULQJ�WKH�3(/�IRU�����RI
WKH�����VXEVWDQFHV�FXUUHQWO\�OLVWHG���26+$�DOVR�ZDQWHG�WR�HVWDEOLVK�VNLQ�GHVLJQDWLRQV��VKRUW�WHUP
H[SRVXUH�OLPLWV��67(/V��DQG�FHLOLQJ�OLPLWV�IRU�WKHVH�VXEVWDQFHV��%HIRUH�WKH�SURSRVHG�FKDQJHV�ZHQW
LQWR�HIIHFW��WKH�UXOLQJ�LQ�WKH�FDVH�RI�$)/�&,2�Y��26+$�LQ�WKH���WK�&LUFXLW�&RXUW�RI�$SSHDOV�UHQGHUHG
WKH�UHYLVHG�3(/V��67(/V�DQG�FHLOLQJ�OLPLWV�LQYDOLG��UHDVRQLQJ�WKDW�WKH�3(/V�ZHUH�JHQHULF�KHDOWK
VWDQGDUGV��QRW�LQGLYLGXDO�VWDQGDUGV��7KHUHIRUH��WKH�����FXUUHQWO\�OLVWHG�VXEVWDQFHV�DUH�HQIRUFHG
DW�WKH������3(/V�DQG�WKH�����QHZO\�SURSRVHG�3(/V�DUH�QRW�HQIRUFHDEOH�E\�26+$��+RZHYHU��WKH
�JHQHUDO�GXW\�FODXVH��LQ�6HFWLRQ���D�����RI�WKH�26+�$FW�PD\�EH�FRQVLGHUHG�ZKHQ�WKH��XQRIILFLDO�
3(/V�RI�WKH�����DGGHG�VXEVWDQFHV�DUH�H[FHHGHG���7KH�UXOLQJ�SURPSWHG�26+$�WR�EHJLQ�GHYHORSLQJ
LQGLYLGXDO�3(/V��67(/V�DQG�FHLOLQJ�OLPLWV�IRU�WKH�VXEVWDQFHV�LQFOXGHG�LQ�WKH�+HDOWK�6WDQGDUGV
SURJUDP�

5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

2QH�SXUSRVH�RI�WKH�5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW��5&5$��RI�������DV�DPHQGHG
LQ�������LV�WR�VHW�XS�D�FUDGOH�WR�JUDYH�V\VWHP�IRU�WUDFNLQJ�DQG�UHJXODWLQJ�KD]DUGRXV�ZDVWH���7KH
(3$�KDV�LVVXHG�UHJXODWLRQV��IRXQG�LQ����&)5�3DUWV����������ZKLFK�LPSOHPHQW�WKH�)HGHUDO�VWDWXWH�
7KHVH�UHJXODWLRQV�DUH�)HGHUDO�UHTXLUHPHQWV���$V�RI�0DUFK����������VWDWHV�KDYH�EHHQ�DXWKRUL]HG
WR�LPSOHPHQW�WKH�5&5$�SURJUDP�DQG�PD\�LQFOXGH�PRUH�VWULQJHQW�UHTXLUHPHQWV�LQ�WKHLU�DXWKRUL]HG
5&5$�SURJUDPV���,Q�DGGLWLRQ��QRQ�5&5$�DXWKRUL]HG�VWDWHV��$ODVND��+DZDLL��,RZD�DQG�:\RPLQJ�
PD\�KDYH�VWDWH�ODZV�WKDW�VHW�RXW�KD]DUGRXV�ZDVWH�PDQDJHPHQW�UHTXLUHPHQWV���$�IDFLOLW\�VKRXOG
DOZD\V�FKHFN�ZLWK�WKH�VWDWH�ZKHQ�DQDO\]LQJ�ZKLFK�UHTXLUHPHQWV�DSSO\�WR�WKHLU�DFWLYLWLHV�

$VVXPLQJ�WKH�PDWHULDO�LV�D�VROLG�ZDVWH��WKH�ILUVW�HYDOXDWLRQ�WR�EH�PDGH�LV�ZKHWKHU�LW�LV�DOVR
FRQVLGHUHG�D�KD]DUGRXV�ZDVWH���3DUW�����RI����&RGH�RI�)HGHUDO�5HJXODWLRQV��&)5��DGGUHVVHV�WKH
LGHQWLILFDWLRQ� DQG� OLVWLQJ� RI� KD]DUGRXV�ZDVWH�� � 7KH�ZDVWH� JHQHUDWRU�KDV� WKH� UHVSRQVLELOLW\� IRU
GHWHUPLQLQJ�ZKHWKHU�D�ZDVWH�LV�KD]DUGRXV��DQG�ZKDW�FODVVLILFDWLRQ��LI�DQ\��PD\�DSSO\�WR�WKH�ZDVWH�
7KH�JHQHUDWRU�PXVW�H[DPLQH�WKH�UHJXODWLRQV�DQG�XQGHUWDNH�DQ\�WHVWV�QHFHVVDU\�WR�GHWHUPLQH�LI�WKH
ZDVWHV� JHQHUDWHG� DUH� KD]DUGRXV�� � :DVWH� JHQHUDWRUV�PD\� DOVR� XVH� WKHLU� RZQ� NQRZOHGJH� DQG
IDPLOLDULW\�ZLWK�WKH�ZDVWH�WR�GHWHUPLQH�ZKHWKHU�LW�LV�KD]DUGRXV���*HQHUDWRUV�PD\�EH�VXEMHFW�WR
HQIRUFHPHQW�SHQDOWLHV�IRU�LPSURSHUO\�GHWHUPLQLQJ�WKDW�D�ZDVWH�LV�QRW�KD]DUGRXV�



2.5  FEDERAL REGULATORY STATUS

 Lists of the "F, P, K and U" hazardous wastes can also be obtained by calling the EPAc

RCRA/Superfund/EPCRA Hotline at (800) 424-9346.

 The provisions regarding acutely hazardous waste are not likely to affect printers. Acutely hazardousd

waste includes certain "F" listed wastes that do not apply to printers, and "P" listed wastes, none of which
were identified as in use in the commercial lithographic industry. (See 40 CFR 261.31-33 for more
information).
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:DVWHV� FDQ� EH� FODVVLILHG� DV� KD]DUGRXV� HLWKHU� EHFDXVH� WKH\� DUH� OLVWHG� E\� (3$� WKURXJK
UHJXODWLRQ�DQG�DSSHDU�LQ�WKH����&)5�3DUW�����RU�EHFDXVH�WKH\�H[KLELW�FHUWDLQ�FKDUDFWHULVWLFV�
/LVWHG�ZDVWHV�DUH�VSHFLILFDOO\�QDPHG��H�J���GLVFDUGHG�FRPPHUFLDO�WROXHQH��VSHQW�QRQ�KDORJHQDWHG
VROYHQWV���&KDUDFWHULVWLF�ZDVWHV�DUH�GHILQHG�DV�KD]DUGRXV�LI�WKH\��IDLO��D�FKDUDFWHULVWLF�WHVW��VXFK
DV�WKH�5&5$�WHVW�IRU�LJQLWDELOLW\�

7KHUH�DUH�IRXU�VHSDUDWH�OLVWV�RI�KD]DUGRXV�ZDVWHV�LQ����&)5������,I�DQ\�RI�WKH�ZDVWHV�IURP
D�SULQWLQJ�IDFLOLW\�LV�RQ�DQ\�RI�WKHVH�OLVWV��WKH�IDFLOLW\�LV�VXEMHFW�WR�UHJXODWLRQ�XQGHU�5&5$���7KH
OLVWLQJ� LV�RIWHQ�GHILQHG�E\� LQGXVWULDO�SURFHVVHV��EXW�DOO�ZDVWHV�DUH� OLVWHG�EHFDXVH�WKH\�FRQWDLQ
SDUWLFXODU�FKHPLFDO�FRQVWLWXHQWV��WKHVH�FRQVWLWXHQWV�DUH�OLVWHG�LQ�$SSHQGL[�9,,�WR�3DUW�������6HFWLRQ
������� OLVWV� ZDVWHV� IURP� QRQ�VSHFLILF� VRXUFHV� DQG� LQFOXGHV� ZDVWHV� JHQHUDWHG� E\� LQGXVWULDO
SURFHVVHV�WKDW�PD\�RFFXU�LQ�VHYHUDO�GLIIHUHQW�LQGXVWULHV��WKH�FRGHV�IRU�VXFK�ZDVWHV�DOZD\V�EHJLQ
ZLWK�WKH�OHWWHU��)����7KH�VHFRQG�FDWHJRU\�RI� OLVWHG�ZDVWHV�����&)5���������LQFOXGHV�KD]DUGRXV
ZDVWHV� IURP� VSHFLILF� VRXUFHV�� WKHVH� ZDVWHV� KDYH� FRGHV� WKDW� EHJLQ� ZLWK� WKH� OHWWHU� �.��� � 7KH
UHPDLQLQJ� OLVWV� ���� &)5� �������� FRYHU� FRPPHUFLDO� FKHPLFDO� SURGXFWV� WKDW� KDYH� EHHQ� RU� DUH
LQWHQGHG�WR�EH�GLVFDUGHG��WKHVH�KDYH�WZR�OHWWHU�GHVLJQDWLRQV���3��DQG��8����:DVWH�FRGHV�EHJLQQLQJ
ZLWK��3��DUH�FRQVLGHUHG�DFXWHO\�KD]DUGRXV��ZKLOH�WKRVH�EHJLQQLQJ�ZLWK��8��DUH�VLPSO\�FRQVLGHUHG
KD]DUGRXV���/LVWHG�ZDVWHV�IURP�FKHPLFDOV�WKDW�DUH�FRPPRQO\�XVHG�LQ�WKH�OLWKRJUDSKLF�EODQNHW
ZDVKHV�DUH�VKRZQ�LQ�7DEOH�������:KLOH�WKHVH�H[KLELWV�DUH�LQWHQGHG�WR�EH�DV�FRPSUHKHQVLYH�DV
SRVVLEOH��LQGLYLGXDO�IDFLOLWLHV�PD\�XVH�RWKHU�FKHPLFDOV�DQG�JHQHUDWH�RWKHU�OLVWHG�KD]DUGRXV�ZDVWHV
WKDW�DUH�QRW�LQFOXGHG�LQ�7DEOH�������)DFLOLWLHV�PD\�ZLVK�WR�FRQVXOW�WKH�OLVWV�DW����&)5��������
�������F

*HQHUDWRU�VWDWXV�GHILQHV�KRZ�WR�GLVSRVH�RI�D�OLVWHG�RU�FKDUDFWHULVWLF�ZDVWH��7KH�KD]DUGRXV
ZDVWH�JHQHUDWRU�LV�GHILQHG�DV�DQ\�SHUVRQ��E\�VLWH��ZKR�FUHDWHV�D�KD]DUGRXV�ZDVWH�RU�PDNHV�D�ZDVWH
VXEMHFW�WR�5&5$�6XEWLWOH�&���*HQHUDWRUV�DUH�GLYLGHG�LQWR�WKUHH�FDWHJRULHV�

& /DUJH�4XDQWLW\�*HQHUDWRUV���7KHVH�IDFLOLWLHV�JHQHUDWH�DW�OHDVW������NJ��DSSUR[LPDWHO\
�����OEV���RI�KD]DUGRXV�ZDVWH�SHU�PRQWK��RU�JUHDWHU�WKDQ���NJ������OEV��RI�DFXWHO\
KD]DUGRXV�ZDVWH �SHU�PRQWK�G

& 6PDOO�4XDQWLW\�*HQHUDWRUV� �64*��¦�7KHVH� IDFLOLWLHV�JHQHUDWH�JUHDWHU� WKDQ�����NJ
�DSSUR[������OEV���EXW�OHVV�WKDQ������NJ�RI�KD]DUGRXV�ZDVWH�SHU�PRQWK��DQG�XS�WR��
NJ������OEV��SHU�PRQWK�RI�DFXWHO\�KD]DUGRXV�ZDVWH�

& &RQGLWLRQDOO\�H[HPSW�VPDOO�TXDQWLW\�JHQHUDWRUV��&(64*��¦�7KHVH�IDFLOLWLHV�JHQHUDWH
QR�PRUH�WKDQ�����NJ��DSSUR[������OEV��SHU�PRQWK�RI�KD]DUGRXV�ZDVWH�DQG�XS�WR���NJ
�����OEV��SHU�PRQWK�RI�DFXWHO\�KD]DUGRXV�ZDVWH�

/DUJH�DQG�VPDOO�TXDQWLW\�JHQHUDWRUV�PXVW�PHHW�PDQ\�VLPLODU�UHTXLUHPHQWV�����&)5����
SURYLGHV�WKDW�64*V�PD\�DFFXPXODWH�XS�WR������NJ�RI�KD]DUGRXV�ZDVWH�RQ�VLWH�DW�DQ\�RQH�WLPH�IRU
XS�WR�����GD\V�ZLWKRXW�EHLQJ�UHJXODWHG�DV�D�WUHDWPHQW��VWRUDJH��RU�GLVSRVDO��76'��IDFLOLW\�DQG
WKHUHE\�KDYLQJ�WR�DSSO\�IRU�D�76'�SHUPLW��7KH�SURYLVLRQV�RI����&)5���������I��DOORZ�64*V�WR�VWRUH
ZDVWH�RQ�VLWH�IRU�����GD\V�ZLWKRXW�KDYLQJ�WR�DSSO\�IRU�76'�VWDWXV�SURYLGHG�WKH�ZDVWH�PXVW�EH
WUDQVSRUWHG�RYHU�����PLOHV��/DUJH�TXDQWLW\�JHQHUDWRUV�KDYH�RQO\�D����GD\�ZLQGRZ�WR�VKLS�ZDVWHV
RII�VLWH�ZLWKRXW�QHHGLQJ�D�5&5$�76'�SHUPLW���.HHS�LQ�PLQG�WKDW�PRVW�SURYLVLRQV�RI����&)5����
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DQG������IRU�KD]DUGRXV�ZDVWH�WUHDWPHQW��VWRUDJH�DQG�GLVSRVDO�IDFLOLWLHV��GR�QRW�DSSO\�WR�JHQHUDWRUV
ZKR�VHQG�WKHLU�ZDVWHV�RII�VLWH�ZLWKLQ�WKH�����RU�����GD\�ZLQGRZ��ZKLFKHYHU�LV�DSSOLFDEOH�

+D]DUGRXV�ZDVWH�JHQHUDWRUV�WKDW�GR�QRW�PHHW�WKH�FRQGLWLRQV�IRU�FRQGLWLRQDOO\�H[HPSW�VPDOO
TXDQWLW\�JHQHUDWRUV�PXVW��DPRQJ�RWKHU�UHTXLUHPHQWV�VXFK�DV�UHFRUG�NHHSLQJ�DQG�UHSRUWLQJ��

& 2EWDLQ�D�JHQHUDWRU�LGHQWLILFDWLRQ�QXPEHU�

& 6WRUH�DQG�VKLS�KD]DUGRXV�ZDVWH�LQ�VXLWDEOH�FRQWDLQHUV�RU�WDQNV��IRU�VWRUDJH�RQO\��

& 0DQLIHVW�WKH�ZDVWH�SURSHUO\�

& 0DLQWDLQ� FRSLHV� RI� WKH� PDQLIHVW�� D� VKLSPHQW� ORJ� FRYHULQJ� DOO� KD]DUGRXV� ZDVWH
VKLSPHQWV��DQG�WHVW�UHFRUGV�

& &RPSO\�ZLWK�DSSOLFDEOH�ODQG�GLVSRVDO�UHVWULFWLRQ�UHTXLUHPHQWV��DQG�

& 5HSRUW�UHOHDVHV�RU�WKUHDWV�RI�UHOHDVHV�RI�KD]DUGRXV�ZDVWH�

2.6  SAFETY HAZARD BY FORMULATION

7DEOH�����FRQWDLQV�6DIHW\�+D]DUG�)DFWRUV�IRU�WKH����EODQNHW�ZDVK�IRUPXODWLRQV�DQG�WKH
EDVHOLQH�XVHG�LQ�WKH�OLWKRJUDSK\�LQGXVWU\���7KHUH�DUH�IRXU�6DIHW\�+D]DUG�)DFWRUV�DGGUHVVHG�LQ�WKLV
WDEOH�� � UHDFWLYLW\�� IODPPDELOLW\�� LJQLWDELOLW\�� DQG� FRUURVLYLW\�� � $V�ZDV� GHVFULEHG� LQ� 6HFWLRQ� ���
&KHPLFDO�,QIRUPDWLRQ�IRU�WKH�LQGLYLGXDO�FKHPLFDOV�XVHG�LQ�WKH�EODQNHW�ZDVK�IRUPXODWLRQV��WKH\
ZHUH�GHULYHG�DV�IROORZV�

:KHUH�DSSOLFDEOH��WKH�UHDFWLYLW\�DQG�IODPPDELOLW\�YDOXHV�ZHUH�H[WUDFWHG�GLUHFWO\�IURP�VHFWLRQ
RQH�RI�WKH�EODQNHW�ZDVK�IRUPXODWLRQ
V�0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6V����7KLV�VHFWLRQ�FRQWDLQV
WKH�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��1)3$��YDOXHV�RQ�ERWK�UHDFWLYLW\�DQG�IODPPDELOLW\���)RU
UHDFWLYLW\��1)3$�UDQNV�PDWHULDOV�RQ�D�VFDOH�RI���WKURXJK���

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��HYHQ�XQGHU�ILUH�H[SRVXUH�FRQGLWLRQV��DQG�WKDW�GR
QRW�UHDFW�ZLWK�ZDWHU��QRUPDO�ILUH�ILJKWLQJ�SURFHGXUHV�PD\�EH�XVHG�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��EXW�PD\�EHFRPH�XQVWDEOH�DW�HOHYDWHG�WHPSHUDWXUHV
DQG�SUHVVXUHV�DQG�PDWHULDOV�WKDW�ZLOO�UHDFW�ZLWK�ZDWHU�ZLWK�VRPH�UHOHDVH�RI�HQHUJ\��EXW
QRW�YLROHQWO\��ILUHV�LQYROYLQJ�WKHVH�PDWHULDOV�VKRXOG�EH�DSSURDFKHG�ZLWK�FDXWLRQ�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�XQVWDEOH�DQG�UHDGLO\�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJH��EXW
DUH�QRW�FDSDEOH�RI�GHWRQDWLRQ��WKLV�LQFOXGHV�PDWHULDOV�WKDW�FDQ�UDSLGO\�UHOHDVH�HQHUJ\�
PDWHULDOV� WKDW� FDQ� XQGHUJR� YLROHQW� FKHPLFDO� FKDQJHV� DW� KLJK� WHPSHUDWXUHV� DQG
SUHVVXUHV��DQG�PDWHULDOV�WKDW�UHDFW�YLROHQWO\�ZLWK�ZDWHU���,Q�DGYDQFHG�RU�PDVVLYH�ILUHV
LQYROYLQJ�WKHVH�PDWHULDOV��ILUH�ILJKWLQJ�VKRXOG�EH�GRQH�IURP�D�VDIH�GLVWDQFH�RI�IURP�D
SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV�WKDW��LQ�WKHPVHOYHV��DUH�FDSDEOH�RI�GHWRQDWLRQ��H[SORVLYH�GHFRPSRVLWLRQ��RU
H[SORVLYH�UHDFWLRQ��EXW�UHTXLUH�D�VWURQJ�LQLWLDWLQJ�VRXUFH�RU�KHDWLQJ�XQGHU�FRQILQHPHQW�
ILUHV�LQYROYLQJ�WKHVH�PDWHULDOV�VKRXOG�EH�IRXJKW�IURP�D�SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV� WKDW�� LQ� WKHPVHOYHV�� DUH� UHDGLO\� FDSDEOH� RI� GHWRQDWLRQ�� H[SORVLYH
GHFRPSRVLWLRQ�� RU� H[SORVLYH� UHDFWLRQ� DW�QRUPDO� WHPSHUDWXUHV� DQG�SUHVVXUHV�� � ,I� D
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PDWHULDO�KDYLQJ�WKLV�5HDFWLYLW\�+D]DUG�5DWLQJ�LV�LQYROYHG�LQ�D�ILUH��WKH�DUHD�VKRXOG�EH
LPPHGLDWHO\�HYDFXDWHG�

)RU�IODPPDELOLW\��1)3$�UDQNV�PDWHULDOV�DOVR�RQ�D�VFDOH�RI���WKURXJK���

��� DQ\�PDWHULDO�WKDW�ZLOO�QRW�EXUQ�

��� PDWHULDOV� WKDW�PXVW�EH�SUHKHDWHG�EHIRUH� LJQLWLRQ�ZLOO�RFFXU�DQG�ZKRVH� IODVK�SRLQW
H[FHHGV����()������(&���DV�ZHOO�DV�PRVW�RUGLQDU\�FRPEXVWLEOH�PDWHULDOV�

��� PDWHULDOV�WKDW�PXVW�EH�PRGHUDWHO\�KHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�WKDW�UHDGLO\
JLYH�RII�LJQLWLEOH�YDSRUV�

��� )ODPPDEOH�OLTXLGV�DQG�PDWHULDOV�WKDW�FDQ�EH�HDVLO\�LJQLWHG�XQGHU�DOPRVW�DOO�QRUPDO
WHPSHUDWXUH�FRQGLWLRQV���:DWHU�PD\�EH�LQHIIHFWLYH�LQ�FRQWUROOLQJ�RU�H[WLQJXLVKLQJ�ILUHV
LQ�VXFK�PDWHULDOV�

��� LQFOXGHV�IODPPDEOH�JDVHV��S\URSKRULF�OLTXLGV��DQG�IODPPDEOH�OLTXLGV���7KH�SUHIHUUHG
PHWKRG�RI� ILUH�DWWDFN� LV� WR�VWRS� WKH� IORZ�RI�PDWHULDO�RU� WR�SURWHFW� H[SRVXUHV�ZKLOH
DOORZLQJ�WKH�ILUH�WR�EXUQ�LWVHOI�RXW�

)RU�IRUPXODWLRQV�ZKRVH�06'V�GLG�QRW�FRQWDLQ�1)3$�UDQNLQJV��QR�UHDFWLYLW\�RU�IODPPDELOLW\
YDOXHV� ZHUH� DVVLJQHG�� � +RZHYHU�� SOHDVH� QRWH� WKH� IROORZLQJ� H[FHSWLRQV�� � )RU� %ODQNHW� :DVK
)RUPXODWLRQ� ����� 1)3$� UHDFWLYLW\� DQG� IODPPDELOLW\� YDOXHV� IRU� D�PDMRU� FKHPLFDO� FRQVWLWXHQW�
GLSURS\OHQH�JO\FRO�EXW\O�HWKHU��KDYH�EHHQ�LQFOXGHG�LQ�WKH�WDEOH���,Q�DGGLWLRQ��IRU�%ODQNHW�:DVK
)RUPXODWLRQV�����������DQG������D�UHDFWLYLW\�GHVLJQDWLRQ�RI��<��KDV�EHHQ�JLYHQ���%DVHG�RQ�SURGXFW
FRPSRVLWLRQ��LW�KDV�EHHQ�GHWHUPLQHG�WKDW�WKHVH�EODQNHW�ZDVK�IRUPXODWLRQV�DUH�UHDFWLYH��WKRXJK�QR
1)3$�YDOXH�KDV�EHHQ�OLVWHG�LQ�WKHLU�06'6V�

)RU�LJQLWDELOLW\��WKH�IRUPXODWLRQV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�LJQLWDEOH���<��RU�QRW�LJQLWDEOH�
�1����,JQLWDELOLW\�KDV�EHHQ�GHWHUPLQHG�EDVHG�RQ�WKH�IODVK�SRLQW�RI�WKH�IRUPXODWLRQ��DV�RXWOLQHG�LQ
���&)5� �3URWHFWLRQ�RI�(QYLURQPHQW��5&5$���3DUW������ ,GHQWLILFDWLRQ�DQG�/LVWLQJ�RI�+D]DUGRXV
:DVWH�� ���������&KDUDFWHULVWLF�RI� ,JQLWDELOLW\�� �8QGHU� WKLV� VWDQGDUG��D�FKHPLFDO� LV� FRQVLGHUHG
LJQLWDEOH�LI�LW��LV�D�OLTXLG��RWKHU�WKDQ�DQ�DTXHRXV�VROXWLRQ�FRQWDLQLQJ�OHVV�WKDQ����SHUFHQW�DOFRKRO
E\�YROXPH�DQG�KDV�D�IODVK�SRLQW�OHVV�WKDQ���(&�����()��DV�GHWHUPLQHG�E\�D�3HQVN\�0DUWHQV�&ORVHG
&XS�7HVWHU���D�6HWDIODVK�&ORVHG�&XS�7HVWHU���RU�DQ�HTXLYDOHQW�WHVW�PHWKRG����7KH�IODVK�SRLQWV�IRU
WKHVH� IRUPXODWLRQV� KDYH� EHHQ� GHWHUPLQHG� E\� WKH� *UDSKLF� $UWV� 7HFKQLFDO� )RXQGDWLRQ�� DQ
LQGHSHQGHQW�WHVWLQJ�ODERUDWRU\�

)RU�FRUURVLYLW\��WKH�IRUPXODWLRQV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�FRUURVLYH���<��RU�QRW�FRUURVLYH�
�1��� �&RUURVLYLW\� IRU� WKHVH�SURGXFW� IRUPXODWLRQV�KDV�EHHQ�GHWHUPLQHG�EDVHG�RQ� WKH�S+�RI� WKH
SURGXFW�DV�RXWOLQHG�LQ����&)5��3URWHFWLRQ�RI�(QYLURQPHQW��5&5$���3DUW������,GHQWLILFDWLRQ�DQG
/LVWLQJ�RI�+D]DUGRXV�:DVWH�����������&KDUDFWHULVWLF�RI�&RUURVLYLW\���$FFRUGLQJ�WR�WKLV�VWDQGDUG��D
FKHPLFDO�LV�FRUURVLYH�LI�LW��LV�DTXHRXV�DQG�KDV�D�S+�OHVV�WKDQ�RU�HTXDO�WR���RU�JUHDWHU�WKDQ�RU�HTXDO
WR���������$V�ZLWK�WKH�IODVK�SRLQWV��WKH�S+�RI�WKH�YDULRXV�EODQNHW�ZDVK�IRUPXODWLRQV�KDYH�EHHQ
GHWHUPLQHG�E\�WKH�*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ�
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Table 2-8.  Safety Hazard Factors for Blanket Wash Formulations 1

Formulation Number Reactivity Flammability Ignitability Corrosivity

1 0 0 N N

3 Y N

4 Y N

5 Y N

6 N N

7 0 2 N N

8 Y N

9 N N

10 N N

11 N N

12 Y N

14 N N

16 0 2 N N

17 N N

18 N N

19 0 2 N N2 2

20 N N

21 Y N

22 N N

23 Y N

24 Y N

25 N N

26 N N

27 0 2 N N

28 0 2 Y N

29 N N

30 Y N

31 Y N

32 Y N N

33 Y N

34 Y N

35 Y N

36 Y N N

37 Y Y N

38 N N
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39 N N

40 N N

A blank space in this table indicates that there was not enough information available to develop a Safety Hazard Factor1

ranking.
Reactivity and flammability data values are for dipropylene glycol butoxy ether.2
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